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)LUVW RI DOO , ZRXOG OLNH WR H[WHQG P\ ZDUPHVW WKDQNV WR 'U 6HDQ &DPSEHOO              
ZKRVH H[FHOOHQW VXSHUYLVLRQ RYHU WKH SDVW IRXU \HDUV KDV EHHQ LPPHQVHO\ KHOSIXO           
7KH DFDGHPLF DQG HPRWLRQDO JXLGDQFH RIIHUHG ZDV FUXFLDO WR WKH FRPSOHWLRQ RI WKLV            
SURMHFW 7KDQNV DUH DOVR GXH WR WKRVH DXGLR SUDFWLWLRQHUV ZKR WRRN WKH WLPH WR             
UHVSRQG WR LQWHUYLHZ UHTXHVWV DQG RIIHUHG KHOSIXO VWDWLVWLFV DQG LQVLGH LQIRUPDWLRQ RI           
WKHPVHOYHV 3URIHVVRU 3DWULFLD 0DF&RUPDFN 'U 0DULDQD /RSH] DQG 'U 5RE         
7RXOVRQ ZHUH DOVR NLQG HQRXJK WR RIIHU FRQVWUXFWLYH FULWLFLVP DW FUXFLDO VWDJHV LQ WKH             
GHYHORSPHQWRIWKHZRUNIRUZKLFK,DPHVSHFLDOO\JUDWHIXO
7KH IHHGEDFN UHFHLYHG GXULQJ WKH HDUOLHVW VWDJHV RI WKH ZRUN DW FRQIHUHQFHV           
DQG VFKRODUO\ PHHWXSV ZHUH VLPLODUO\ LQIOXHQWLDO 0\ WKDQNV JR RXW WR VFKRODUV IURP            
WKH *ROGVPLWKV &HQWUH IRU &XOWXUDO 6WXGLHV $5&PHGLD DQG 0H&&6$ IRU WKHLU          
YDOXDEOH LQVLJKWV RQ QXPHURXV RFFDVLRQV 6SLULWHG GLVFXVVLRQV ZLWK IHOORZ DUWLVWV         
0LFKHOOH /HZLV.LQJ DQG 1LFN )XGJH PDGH WKH UHVHDUFKLQJ DQG ZULWLQJ SURFHVV DOO           
WKHPRUHHQMR\DEOH
0\ FORVH IULHQGV DQG IDPLO\ KDYH EHHQ LPPHQVHO\ KHOSIXO RIIHULQJ WKHLU ORYH           
DQG VXSSRUW LQ WKH WLPHV PRVW QHHGHG 7KDQNV DUH DOVR GXH WR WKH HQWLUH 7U]DN              
IDPLO\ FRPSDQLRQ DQLPDOV LQFOXGHG ZKRVH VXSSRUW DQG HQFRXUDJHPHQW NQRZV QR         
ERXQGV )LQDOO\ GHHSHVW WKDQNV WR $JQLHV]ND P\ EHVW IULHQG IRU WKH GULYH DQG            
DPELWLRQ\RXLQVSLUHLQPHHDFKDQGHYHU\GD\
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
7KLV WKHVLV LV D VWXG\ RI DXGLR WHFKQRORJ\ FRPPXQLW\ GLVFRXUVH DQG LWV           
KLVWRULFDO IHDWXUHV , FRQWHQG WKDW WKH DXGLR WHFKQRORJ\ GRPDLQ LV IXQGDPHQWDOO\          
H[FOXVLYH DQG KLHUDUFKLFDOO\ VWUDWLILHG EDVHG RQ GLVFXUVLYHO\ LQVFULEHG SUHUHTXLVLWHV        
WR SDUWLFLSDWLRQ DQG HQXQFLDWLRQ QRWDEO\ D KHJHPRQLF PDVFXOLQH SHUIRUPDQFH JHDU         
IHWLVKLVP DQG WKH DUWLFXODWLRQ RI WHFKQLFDO NQRZOHGJH , VKRZ WKDW FRPPXQLWLHV          
RUJDQLVHG DURXQG DXGLR WHFKQRORJ\ VRFLDOO\ FRQVWUXFW DQG SHUSHWXDWH WKHVH        
IHDWXUHV DV FRPSRQHQWV RI WKHLU UHVSHFWLYH GLVFRXUVHV , H[SRVH DOO WKUHH HOHPHQWV           
WR EH URRWHG LQ FXOWXUDOO\ HPEHGGHG JHQGHU VWHUHRW\SHV GDWLQJ EDFN WR D QLQHWHHQWK            
FHQWXU\GLFKRWRP\RISXEOLFDQGSULYDWHVSDFH
, SUHVHQW D GHFRQVWUXFWLRQ RI WKH FRPSOH[ GLVFXUVLYH SHUIRUPDQFHV RI         
PDVFXOLQLW\ DQG RIIHU RSSRUWXQLWLHV IRU SULYLOHJHG PDVFXOLQH UHFRUGLVWV WR FULWLFDOO\         
UHIOHFW XSRQ WKHLU GRPLQDQFH DQG KRPRJHQHLW\ ZLWKLQ WKH GRPDLQ DV DQ RULJLQDO           
FRQWULEXWLRQ WR NQRZOHGJH ,Q WKLV HQGHDYRXU , LQYHVWLJDWH WKH HPHUJHQFH DQG          
GHYHORSPHQW RI H[FOXVLYH WURSHV DV FRPSRQHQWV RI DXGLR WHFKQRORJ\ FXOWXUH DQG          
GHPRQVWUDWH KRZ WKH\ FRQWLQXH WR EH SHUSHWXDWHG LQ WKH IDFH RI ERWK VRFLDO DQG             
WHFKQRORJLFDO GHYHORSPHQWV WKDW RIIHU SRVVLELOLWLHV WR GHVWUDWLI\ WKH FRPPXQLW\        
KLHUDUFK\DQGHQXQFLDWLYHIXQFWLRQ
0\ PHWKRGRORJ\ LV EDVHG RQ D FRPSDUDWLYH GLVFRXUVH DQDO\VLV RI LQGXVWU\          
DQG DFDGHPLF WH[WV DV ZHOO DV WKH FRPPXQLWLHV WKDW VXUURXQG DQG LQIOXHQFH WKH            
FRQVWUXFWLRQ RI PRGHUQ DXGLR WHFKQRORJ\ GLVFRXUVH &DVH VWXGLHV DUH FRQGXFWHG RI          
WZR OHDGLQJ LQGXVWU\ SXEOLFDWLRQV 7DSH 2S DQG 6RXQG 2Q 6RXQG DQG          
VXSSOHPHQWHG E\ DQ H[SORUDWLRQ RI :RPHQ¶V $XGLR 0LVVLRQ , FRPELQH WKHVH          
VRXUFHV ZLWK LQWHUYLHZ PDWHULDO JDWKHUHG IURP UHOHYDQW LQGXVWU\ SURIHVVLRQDOV ,Q         
GRLQJ VR , REVHUYH KRZ WKH DXGLR WHFKQRORJ\ FRPPXQLW\ KDV PDLQWDLQHG EDUULHUV WR            
SDUWLFLSDWLRQ RIWHQ LQ WKH IDFH RI WHFKQRORJLFDO SURJUHVV WKDW RIIHUV VXSSRVHG          
RSSRUWXQLWLHV IRU GHPRFUDWLVDWLRQ 0\ ZRUN SUHVHQWV DQ DUJXPHQW DJDLQVW WKLV         
QRWLRQ H[SRVLQJ WKH VXSSRVHG GHPRFUDWLVDWLRQ DV DQ LOOXVLRQ RI DFFHVVLELOLW\ DQG          
WKXVDVPHUHPDVVLILFDWLRQ

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LLL
&KDSWHU2QH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
,Q WKH HQJLQHHULQJ UHFRUGLQJ PL[LQJ PDVWHULQJ DQG JHQHUDO SURGXFWLRQ        
SUDFWLFHV RI SRSXODU PXVLF DXGLR RU VRXQG HQJLQHHUV DUH LPEXHG ZLWK D JUHDW GHDO             
RI SRZHU 7KLV SRZHU LV , DUJXH ERWK DWWDLQHG DQG ZLHOGHG WKURXJK D FRPSOH[             
GLVFXUVLYH V\VWHP RI HQXQFLDWLRQ DQG PHGLDWLRQ WKDW SULYLOHJHV PDVFXOLQH DXWKRULW\         
RYHU DOO RWKHU SDUWLFLSDQWV ,Q WKLV ZRUN , HQJDJH ZLWK WKHVH GLVFXUVLYH V\VWHPV DQG             
WHOO WKH VWRU\ RI PHQ¶V ODUJHO\ H[FOXVLYH DQG GRPLQDQW LQYROYHPHQW LQ WKH DXGLR            
WHFKQRORJ\GRPDLQDQGLWVDVVRFLDWHGFRPPXQLWLHV
$XGLR WHFKQRORJLHV WKHPVHOYHV DUH FRQVLGHUHG DV DUWLIDFWV WKDW IDFLOLWDWH WKH         
UHFRUGLQJ DQG UHSURGXFWLRQ RI VRXQG LQ VRPH FDSDFLW\ D GHILQLWLRQ WKDW          
DFFRPPRGDWHV D EURDG UDQJH RI GHYLFHV :LWKLQ WKH FRQWH[W RI WKLV WKHVLV KRZHYHU            
DXGLR WHFKQRORJLHV DUH H[SOLFLWO\ WLHG WR WKHLU XVH ZLWKLQ VSHFLILF FRPPXQLWLHV DOO RI            
ZKLFK DUH FRQFHUQHG ZLWK WKH HQJLQHHULQJ DQG SURGXFWLRQ RI VRXQG LQ D PXVLF            
UHFRUGLQJ VWXGLR FRQWH[W 7KLV FRQWH[W HQFRPSDVVHV DQ\ DQG DOO VSDFHV WKDW LQFOXGH           
KREE\LVW DQG SURIHVVLRQDO UHFRUGLQJ GHYLFHV EH LW D EHGURRP RU D FRPPHUFLDO           
IDFLOLW\WKDWDUHXVHGLQWKHFUHDWLRQRIPXVLF
7UHYRU 3LQFK DQG .DULQ %LMVWHUYHOG KDYH UHFRJQLVHG WKDW µZKROH DUHDV RI          
PXVLF WHFKQRORJ\  UHPDLQ FRPSOHWHO\ XQFKDUWHG¶   )ROORZLQJ WKLV         
QRWLRQ , FRQWHQG WKDW DXGLR WHFKQRORJ\ FRPPXQLW\ GLVFRXUVH UHPDLQV D ODUJHO\          
XQH[SORUHG DFDGHPLF WHUULWRU\ :KLOVW D GLVFXVVLRQ RI JHQGHUHG SDUWLFLSDWLRQ ZLWKLQ         
WKH PXVLF LQGXVWU\ RYHUDOO KDV EHHQ ZHOO GRFXPHQWHG $UPVWURQJ  7KRPSVRQ          
 6DQGVWURP  %D\WRQ  &RKHQ  :KLWHOH\  .HLJKWOH\           
&LWURQ  DQG VHUYHV DV D ILUP IRXQGDWLRQ IRU DGGLWLRQDO VWXGLHV VXFK DV P\ RZQ              
WKHUH DUH FRPSDUDWLYHO\ IHZ VWXGLHV RI JHQGHU ZLWK UHVSHFW WR DXGLR WHFKQRORJ\ DQG            
HYHQ IHZHU FRQFHUQHG ZLWK FRPPXQLW\ GLVFRXUVH DQG PDVFXOLQLW\ VSHFLILFDOO\ 7KH         
H[LVWLQJ OLWHUDWXUH WKDW H[DPLQHV WKH MXQFWXUH RI DXGLR WHFKQRORJ\ GLVFRXUVH DQG          
JHQGHU SURYLGHV D ZHDOWK RI PDWHULDO FRQFHUQHG ZLWK SXEOLF DQG SULYDWH VSDFHV           
LQVWLWXWLRQDO VH[LVP DFFHVV WR WHFKQRORJ\ WKH JHQGHUHG VRFLDO FRQVWUXFWLRQ RI         
WHFKQRORJLFDO DUWLIDFWV DQG PDVFXOLQH SHUIRUPDWLYH DWWULEXWHV VXFK DV JHDU IHWLVKLVP         
DQG WHFKQLFDO NQRZOHGJH %\ H[WHQGLQJ WKHVH VWXGLHV DQG DOLJQLQJ WKHLU ILQGLQJV ZLWK           
LQYHVWLJDWLYH PHWKRGRORJLHV DQG WKHRULHV VXFK DV JHQGHUVFULSW YDQ 2RVW          
 SKDOORJRFHQWULVP 'HUULGD  +DUDZD\  %XWOHU  DQG        
GHWDLOHG µDUFKLYH¶ DQDO\VLV )RXFDXOW   LW ZLOO EHFRPH FOHDU WKDW , FRQWULEXWH            

QHZ LQVLJKWV WR WKHVH DUHDV GXH WR P\ IRFXV RQ GHFRQVWUXFWLQJ WKH KHJHPRQLF            
PDVFXOLQHVXEMHFW
2Q WKLV SRLQW WKH UHFHQW ZRUN RI .HOO\ +HZDUG  0DULH 6PLWK             
DQG $OLFH 7RPD] GH &DUYDOKR  ZHUH LQYDOXDEOH LQ P\ RZQ VWXG\ DV WKH\             
GLUHFWO\ FRQQHFW PDVFXOLQH GRPLQDQFH ZLWK D UHVWULFWHG PRGHO RI FRPPXQLW\         
SDUWLFLSDWLRQ DOEHLW LQ D VRPHZKDW OLPLWHG FDSDFLW\ ,Q SDUWLFXODU WKHVH VWXGLHV          
DFFRXQW IRU WKH QXPHURXV FRQVWUDLQWV SODFHG XSRQ ZRPHQ DXGLR HQJLQHHUV DV DQ           
H[DPSOH RI PDVFXOLQHGHYLDQW FRPPXQLW\ SDUWLFLSDQWV LQYROYHG ZLWKLQ WKH DXGLR        
WHFKQRORJ\ GRPDLQ DQG IXUWKHUPRUH KRZ WKH\ QHJRWLDWH WKHVH FRQVWUDLQWV ZLWK         
UHVSHFW WR WKH FRQFHSWV , LGHQWLI\ 3ULQFLSDOO\ JHDU IHWLVKLVP DQG D KHJHPRQLF           
PDVFXOLQH SHUIRUPDQFH 7KH QXDQFHV RI WKHVH QHJRWLDWLRQV DUH H[SDQGHG XSRQ LQ          
WKH FKDSWHUV WKDW IROORZ ZKHUH , SD\ SDUWLFXODU DWWHQWLRQ WR PDVFXOLQH GRPLQDQFH DV            
DQ LQKLELWLQJ IDFWRU WR SDUWLFLSDWLRQ DV ZHOO DV SDUWLFLSDQW REMHFWLILFDWLRQ ZLWKLQ D           
VLPSOLVWLF VXEMHFWREMHFW GLFKRWRP\ 7KH ZRUN RI 7DUD 5RGJHUV D KDV GRQH          
PXFK WR FDWDORJXH WKLV IRUP RI PDVFXOLQH GRPLQDQFH E\ XVLQJ ZRPHQ
V YRLFHV           
H[FOXVLYHO\ DQG WKXV ZDV DOVR RI FULWLFDO LPSRUWDQFH DV D VRXUFH 5RGJHUV H[SORUHV            
WKH GLVFRXUVHV WKURXJK ZKLFK ZRPHQ PDNH VHQVH RI WKHLU RZQ ZRUNLQJ SUDFWLFHV           
ZLWKLQ WKH FRQWH[W RI HOHFWURQLF PXVLF SURGXFWLRQ DV D PDOH GRPLQDWHG DUHQD 7KLV            
ZRUN LQIRUPV P\ RZQ LQ WKDW , H[SORUH KRZ PDVFXOLQLW\ LV VRFLDOO\ FRQVWUXFWHG DQG             
RIWHQ ZLHOGHG DV D PHDQV RI DVVHUWLQJ SRZHU DQG FRQWURO LQ DVVRFLDWHG DXGLR            
FRPPXQLWLHV ,Q KLJKOLJKWLQJ WKLV LPSOLFLW GLVFXUVLYH SUDFWLFH , SURYLGH H[DPSOHV RI          
GHFRQVWUXFWLQJ RQH¶V GRPLQDQW SRVLWLRQ LQ DXGLR WHFKQRORJ\ FRPPXQLWLHV DV DQ         
RULJLQDOFRQWULEXWLRQWRNQRZOHGJH
,W VKRXOG EH QRWHG KHUH WKDW LQ GLVFXVVLQJ PDVFXOLQLW\ , DP FRQFHUQHG ZLWK            
JHQGHU UDWKHU WKDQ D ELRORJLFDOO\ HVVHQWLDOLVW FRQFHSW RI VH[ 3DUWLFLSDWLRQ ZLWKLQ          
DXGLR FRPPXQLW\ GLVFRXUVH LV , FRQWHQG OLPLWHG WR D SHUIRUPDQFH RI PDVFXOLQLW\           
DQG WKXV UHMHFWV DOO GHYLDQW SHUIRUPDQFHV RU HQXQFLDWLRQV UHJDUGOHVV RI RQH
V          
FKRVHQ RU SHUFHLYHG JHQGHU LGHQWLW\ 0DVFXOLQLW\ IRUPV WKH FHQWUDO IRFXV RI WKLV           
WKHVLV UDWKHU WKDQ D GHWDLOHG LQYHVWLJDWLRQ LQWR WKH H[FOXVLRQ RI ZRPHQ RU RWKHU            
PDVFXOLQHGHYLDQW JHQGHU LGHQWLWLHV LQ SDUWLFXODU 6WXGLHV VXFK DV WKDW RI 0DULH          
6PLWK  KDYH GRQH PXFK JURXQG ZRUN LQ H[SORULQJ KRZ ZRPHQ DUH RVWUDFLVHG            
DQG GLVFULPLQDWHG DJDLQVW ZLWKLQ DXGLR WHFKQRORJ\ FRPPXQLWLHV ,Q SDUWLFXODU KHU         
ZRUN KDV GUDZQ DWWHQWLRQ WR WKH IDOODF\ RI µFKRLFH¶ ZLWK UHVSHFW WR HQWHULQJ DXGLR             
WHFKQRORJ\ FRPPXQLWLHV DQG OD\V VWUHVV RQ WKH GLIILFXOWLHV IHPDOH SUDFWLWLRQHUV IDFH          
ZKHQ DWWHPSWLQJ WR HQWHU D PDOH GRPLQDWHG GRPDLQ   , H[WHQG WKLV ZRUN             

DQG DUJXH WKDW LW LV QRW WKH VROH UHVSRQVLELOLW\ RI WKH REMHFWLILHG SDUWLFLSDQWV WR µILJKW¶              
DJDLQVW WKH GRPLQDQW KHJHPRQLF VXEMHFW DQG VR UHFODLP PDWHULDO DQG GLVFXUVLYH          
VSDFH WKURXJK WKH H[WHQVLRQ RI WKH µIHPLQLVW LQWHUYHQWLRQ LQ >DXGLR WHFKQRORJ\@          
KLVWRULRJUDSK\¶ 5RGJHUV D  , VXJJHVW UDWKHU WKDW GRPLQDQW PDVFXOLQH         
SDUWLFLSDQWV VKRXOG HTXDOO\ FULWLFDOO\ HQJDJH ZLWK WKHLU RZQ GLVFRXUVH DQG SUDFWLFHV          
DV VXEMHFWV WKRVH ZKR REMHFWLI\ DQG H[LVW RQO\ LQ UHODWLRQ WR WKH REMHFW 7KURXJK D              
GHFRQVWUXFWLRQ RI WKLV PDVFXOLQH VXEMHFW LW EHFRPHV SRVVLEOH WR HQDFW WKH          
µDQWLSURJUDP¶ IROORZLQJ WKH ZRUN RI $NULFK DQG /DWRXU   DQG UHLQVFULEH WKH            
GLVFRXUVH RI WKH DXGLR GRPDLQ WR IDFLOLWDWH JUHDWHU LQFOXVLYLW\ 7KLV LV DFKLHYHG E\            
FKDOOHQJLQJ WKH GRPLQDQW HQXQFLDWLYH IXQFWLRQ DQG IDFLOLWDWLQJ µUXSWXUH¶ IROORZLQJ WKH         
ZRUNRI'HOHX]HDQG*XDWWDUL
'XH WR WKH ZRUN¶V IXQGDPHQWDOO\ LQWHUGLVFLSOLQDU\ IRFXV , KDYH SRVLWLRQHG P\          
WKHVLV ZLWKLQ WKH ILHOG RI VRXQG VWXGLHV $V -RQDWKDQ 6WHUQH KDV VXJJHVWHG WKLV ILHOG             
µUHDFKHV DFURVV UHJLVWHUV PRPHQWV DQG VSDFHV DQG LW WKLQNV DFURVV GLVFLSOLQHV DQG           
WUDGLWLRQV VRPH WKDW KDYH ORQJ EHHQ FRQVLGHUHG VRXQG DQG VRPH WKDW KDYH QRW            
GRQH VR XQWLO PRUH UHFHQWO\ 6RXQG VWXGLHV LV DFDGHPLF EXW LW FDQ PRYH EH\RQG WKH              
XQLYHUVLW\¶6WHUQH+HJRHVRQWRVXJJHVWWKDW

µ$ EURDG WUDQVGLVFLSOLQDU\ FXULRVLW\ DQG DQ DZDUHQHVV RI SDUWLDOLW\          
HYHQ ZKHQ LW LV SDLUHG ZLWK JUHDW VSHFXODWLYH DPELWLRQ  DUH WKH PRVW            
LPSRUWDQW GHILQLQJ FKDUDFWHULVWLF GLIIHUHQFHV EHWZHHQ SHRSOH ZKR      
WKLQN RI WKHPVHOYHV DV VRXQG VWXGHQWV DQG SHRSOH ZKR WKLQN RI          
WKHPVHOYHV DV VRXQG VFLHQWLVWV VRXQG DUWLVWV VRXQG HQJLQHHUV         
WKH OLVW FRXOG JR RQ  %XW WKH GLIIHUHQFH EHWZHHQ VRXQG VWXGLHV DQG            
WKHVH RWKHU ILHOGV LV WKDW WKH\ GRQ¶W UHTXLUH HQJDJHPHQW ZLWK         
DOWHUQDWLYHHSLVWHPRORJLHVPHWKRGVRUDSSURDFKHV¶6WHUQH

7KH DSSURDFK WDNHQ LQ WKLV ZRUN FDQ WKHUHIRUH EH GHVFULEHG DV ODUJHO\           
LQWHUGLVFLSOLQDU\ GUDZLQJ RQ D QXPEHU RI ILHOGV LQ RUGHU WR H[SORUH DXGLR GRPDLQ            
SDUWLFLSDWLRQ , LQYHVWLJDWH WKHRULHV RI VRFLDO FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV         
6&276 %LMNHU DQG 3LQFK  2XGVKRRUQ DQG 3LQFK  3LQFK DQG %LMVWHUYHOG           
 0DFND\ HW DO  $NULFK DQG /DWRXU  :RROJDU  PDVFXOLQLW\           
VWXGLHV %H\QRQ  0DQJDQ  (GZDUGV  0RUW  +RUURFNV           
&RUQZDOO DQG /LQGLVIDUQH  5RSHU  DV ZHOO DV WH[WV IURP VRXQG WKHRU\ WKH             
$UW RI 5HFRUG 3URGXFWLRQ IRUXP DQG FRPPHUFLDO SULQW PHGLD WH[WV VXSSOHPHQWHG          
ZLWK FRQWHPSRUDU\ LQWHUYLHZ PDWHULDO ,Q GRLQJ VR WKLV WKHVLV HVWDEOLVKHV SRLQWV RI           
FRQQHFWLRQ DQG UHIOHFWLRQ EHWZHHQ WKHVH RIWHQ GLVSDUDWH WH[WV LQ RUGHU WR          

GHFRQVWUXFW ZKDW , FRQWHQG WR EH DQ RYHUVLPSOLILFDWLRQ RI D JHQGHUHG GLYLVLRQ RI            
SDUWLFLSDWLRQZLWKLQWKHDXGLRWHFKQRORJ\GRPDLQ
7KH XOWLPDWH SXUSRVH RI WKLV ZRUN LV WR H[SORUH DQG GHFRQVWUXFW WKH           
GRPLQDQW PDVFXOLQH JHQGHUVFULSW RI DXGLR WHFKQRORJ\ GLVFRXUVH ZKLFK , DUJXH         
SULYLOHJHV WKH SDUWLFLSDWLRQ RI D ODUJHO\ KRPRJHQRXV GHPRJUDSKLF LH WKH         
ZKLWHPLGGOHFODVVPDOH DXGLR HQJLQHHU ,W LV LPSRUWDQW WR VWDWH DW WKLV SRLQW WKDW ,            
P\VHOI FRQIRUP WR WKLV OLPLWHG FODVVLILFDWLRQ , FDQ WKXV EH FRQVLGHUHG WR SHUIRUP DQ             
RXWZDUG DSSHDUDQFH RI DQ DXGLR HQJLQHHU WKDW FRQIRUPV WR WKH GRPLQDQW          
GHPRJUDSKLF H[SHFWDWLRQV 7KLV VWXG\ LV WKXV ERWK D GHFRQVWUXFWLRQ RI WKH GRPLQDQW           
DXGLR GRPDLQ SDUWLFLSDQWV DV ZHOO DV WKH UXOHVRIHQJDJHPHQW DV LW ZHUH WKDW           
IDFLOLWDWH P\ RZQ ODUJHO\ XQLPSHGHG SDUWLFLSDWLRQ ZLWKLQ WKH DXGLR WHFKQRORJ\         
GRPDLQ RYHUDOO %HIRUH D PRUH GHWDLOHG GHFRQVWUXFWLRQ RI WKLV DQG RWKHU NH\           
DUJXPHQWV WDNHV SODFH LW LV SHUKDSV XVHIXO DW WKLV SRLQW WR FODULI\ VRPH RI WKH NH\               
WHUPLQRORJ\ WKDW LV GHSOR\HG ZLWKLQ WKH WKHVLV WLWOH DQG ZKLFK LV VXEVHTXHQWO\ EXLOW            
XSRQLQWKHLQGLYLGXDOFKDSWHUV

.H\7HUPLQRORJ\

:LWKLQ WKH FRQWH[W RI WKLV ZRUN PDVFXOLQLW\ RU PDVFXOLQLWLHV DUH XQGHUVWRRG          
DV EHLQJ µSDUW RI WKH VWUXFWXUH RI SDWULDUFK\ DV LGHRORJLFDO FRQVWUXFWLRQV WKDW FUHDWH            
DQG FRQVROLGDWH PDOH SRZHU RYHU ZRPHQ¶ +RUURFNV   0RUH WKDQ WKLV           
PDVFXOLQLW\ LV GHILQHG DV D SHUIRUPDQFH WKDW FRQVLVWV RI D VHULHV RI GRPDLQVSHFLILF            
FXOWXUDO DQG EHKDYLRXUDO FRGHV WKDW WKURXJK HQDFWPHQW VSHFLI\ WKH UHODWLYH         
LQFOXVLRQ RU H[FOXVLRQ RI GRPDLQ SDUWLFLSDQWV 0DVFXOLQLW\ DV D SHUIRUPDQFH LV          
LQIRUPHG E\ QXPHURXV VRFLRSROLWLFDO DQG VRFLRFXOWXUDO IDFWRUV WKDW IXQFWLRQ DV         
SUHUHTXLVLWHV WR SDUWLFLSDWLRQ LQ VSHFLILF DUHQDV :LWKLQ WKH FRQWH[W RI WKH DXGLR           
WHFKQRORJ\ GRPDLQ , FRQWHQG WKDW FXOWXUDOO\ HPEHGGHG DQG SHUSHWXDWHG JHQGHU         
VWHUHRW\SHV DUH LQH[WULFDEO\ OLQNHG ZLWK SHUFHSWLRQV RI RQH¶V WHFKQLFDO FRPSHWHQFH         
DQG DELOLWLHV DV , LOOXVWUDWH LQ WKH IROORZLQJ H[DPSOHV 7KH LQVWLWXWLRQDOO\ HPEHGGHG           
PDVFXOLQH SHUIRUPDQFHV RI WKH µKDQG\ PDOH ODERXUHU¶ DQG µPDOH DV EUHDGZLQQHU¶          
WKDW DUH H[SORUHG KHUHLQ UHIOHFW WKHVH DIRUHPHQWLRQHG VLPSOLVWLF JHQGHU VWHUHRW\SHV         
DQG DUH UHLQIRUFHG DV FRPSRQHQWV RI GLVFRXUVH WKURXJK JHDU IHWLVKLVP GHILQHG          
EHORZ µVKRS WDON¶ WKH FRQFHSW RI µWLQNHULQJ¶ D IRUP RI WHFKQRORJLFDO DSSURSULDWLRQ           
OLQNHG LQ SDUWLFXODU WR DXGLRSKLOLD VHH 6WDPP  +HZDUG  0RUWRQ            
3HUOPDQ   +RUQLQJ D  3HUOPDQ   +RUQLQJ           

 DV ZHOO DV RWKHU PLQRU WURSHV 7KHVH GLVFXUVLYH IHDWXUHV H[SOLFLWO\ VWUHVV           
PHQ¶V FRPSHWHQFH RYHU DQG DERYH WKDW RI ZRPHQ DQG RWKHU JHQGHU LGHQWLWLHV E\            
HIIHFWLYHO\ SHUSHWXDWLQJ D PRGHO RI SDUWLFLSDWLRQ URRWHG LQ QLQHWHHQWK FHQWXU\ QRWLRQV          
RI SXEOLF DQG SULYDWH VSDFHV 7R HODERUDWH WKHVH GLVFXUVLYH PHFKDQLVPV GUDZ          
XSRQ DQG UHLQVFULEH WKH JHQGHUHG GLYLVLRQ RI ODERXU WKDW W\SLILHG WKLV GLYLGH DQG VR             
IRUP D µWLG\¶ GLFKRWRP\ RI GLIIHUHQFH DQG GRPLQDQFH KHJHPRQLF DQG GHYLDQW          
VXEMHFW DQG REMHFW .HJDQ *DUGLQHU   7KHVH ELQDULVWLF FRQFHSWV DUH          
H[SORUHG LQ JUHDWHU GHSWK LQ WKH IROORZLQJ FKDSWHUV ,Q H[DPLQLQJ WKH SHUIRUPDQFHV           
RI PDVFXOLQLW\ ZLWKLQ WKH DXGLR WHFKQRORJ\ GRPDLQ , DOVR DVVHVV D VHULHV RI            
DVVRFLDWHG PDVFXOLQLWLHV FRQFHUQHG ZLWK FODVV ILQDQFLDO PHDQV DQG SRZHU 7KHLU         
FROOHFWLYH HQDFWPHQW DV FRPSRQHQWV RI D ORFDOLVHG GRPDLQ VSHFLILF PDVFXOLQH         
SHUIRUPDQFHDUH,DUJXHFHQWUDOWRDSDUWLFLSDQW
VUHODWLYHYLVLELOLW\RULQYLVLELOLW\
:LWKLQ WKH FRQWH[W RI WKLV WKHVLV WKH GLVFXUVLYH WURSH RI JHDU IHWLVKLVP LV            
GHILQHG DV WKH IHWLVKLVHG VWUHVV ODLG RQ WKH DFTXLVLWLRQ DQG FRQVXPSWLRQ RI D            
WHFKQRORJ\ VHH DOVR 0DU[  >@ RYHU DQG DERYH LWV DSSOLFDWLRQ EH WKLV            
FUHDWLYH RU ODUJHO\ WHFKQLFDO , FRQWHQG WKDW DXGLR WHFKQRORJLHV DUH GLVFXUVLYHO\          
FRQVWUXFWHG DV FRPPRGLWLHV WKDW V\PEROLFDOO\ DVVHUW GRPLQDQFH DQG SRZHU ZLWKLQ         
WKH KLHUDUFKLFDOO\ RUJDQLVHG DXGLR WHFKQRORJ\ FRPPXQLWLHV H[SORUHG 9HEOHQ         
>@ µ*HDU¶ LV ZLHOGHG DV D FODLP WR SRZHU DQG WKXV FRQVWLWXWHV ZKDW , ODWHU              
GHVFULEH GUDZLQJ RQ WKH ZRUN RI %XWOHU   DV D SKDOORJRFHQWULF FRPPRGLW\            
LQ WKDW WKHVH DUWLIDFWV DUH LQWULQVLFDOO\ OLQNHG WR DQ HVVHQWLDOLVW PDVFXOLQH          
SHUIRUPDQFH , DUJXH WKDW ERWK WKH WRNHQLVHG SRVVHVVLRQ DQG D GLVFXVVLRQ RI           
WHFKQRORJLFDO DUWLIDFWV WKDW VWUHVVHV WKHLU FRQVXPSWLRQ DUH HVVHQWLDO IRU RQH WR          
VLJQLI\ DV D FRPPXQLW\ SDUWLFLSDQW DQG WKXV QHFHVVDU\ IRU RQH WR EH UHQGHUHG            
YLVLEOH , FRQWHQG WKDW JHDU IHWLVKLVP LQ EHLQJ LQWULQVLFDOO\ OLQNHG WR D SHUIRUPDQFH RI             
PDVFXOLQLW\ UHQGHUV LQYLVLEOH WKRVH ZKR IDLO WR RU FKRRVH QRW WR FRQIRUP WR D             
GRPLQDQW PDVFXOLQH JHQGHUVFULSW RU SHUIRUPDQFH ,Q GHILQLQJ JHDU IHWLVKLVP LW         
VKRXOG EH QRWHG WKDW , DP SUHVHQWLQJ D WHUP GLVWLQFW IURP WKH ORFDOLVHG SKUDVHV µJHDU              
OXVW¶ RU µ*$6¶ JHDU DFTXLVLWLRQ V\QGURPH ZKLFK DUH RIWHQ DUWLFXODWHG DV D GHVLUH            
WR SK\VLFDOO\ SRVVHVV D WHFKQRORJLFDO FRPPRGLW\ DQG IXUWKHUPRUH PDNH H[SOLFLW         
UHIHUHQFH WR WKH DGGLFWLYH SRWHQWLDO RI WKH µ3URVXPHU¶ DXGLR WHFKQRORJ\ PDUNHWSODFH          
µ*HDU OXVW¶ RU µ*$6¶ FDQ WKHQ EH FRQVLGHUHG DV FRQWULEXWRU\ HOHPHQWV WR ZKDW , WHUP              
JHDU IHWLVKLVLVP ZKLFK SURPRWHV WKH FRPPRGLILFDWLRQ RI DXGLR WHFKQRORJ\ WKURXJK         
GLVFRXUVH

,Q GLVFXVVLQJ DXGLR WHFKQRORJ\ DQG WKRVH ZKR XVH LW , PDNH D FOHDU            
GLVWLQFWLRQ EHWZHHQ ZKDW , UHIHU WR DV WKH DXGLR GRPDLQ DQG DXGLR FRPPXQLWLHV ,             
FRQVLGHU WKH GRPDLQ WR HQFDSVXODWH VSDFHV WKDW DUH VRPHZKDW PRUH LQFOXVLYH RI           
GHYLDQW SHUIRUPDQFHV DQG GLVFRXUVHV DV WKH DYDLODELOLW\ RI ZKDW , WHUP µPDVVLILHG¶           
DUWLIDFWV DOORZV IRU EURDGHU DFFHVVLELOLW\ DW WKH YHU\ OHDVW LQ WHUPV RI DFFHVV EDVHG             
RQ SULFH SRLQW ,Q FRQWUDVW DXGLR FRPPXQLWLHV DUH FRQVLGHUHG DV EHLQJ ODUJHO\ SXEOLF            
LQ IRUP LQ WKDW SDUWLFLSDQWV VLJQLI\ WKHLU LQYROYHPHQW DFWLYHO\ DQG LQ GRLQJ VR UHQGHU             
WKHPVHOYHV YLVLEOH WR RWKHUV LQ VKDUHG DQG RIWHQ SXEOLF VSDFHV ,W LV LPSRUWDQW WR             
QRWH KRZHYHU WKDW DOO DXGLR GRPDLQ SDUWLFLSDQWV PXVW DVVXPH D OHYHO RI SURILFLHQF\            
ZLWK UHVSHFW WR GLVFRXUVH LQ RUGHU WR XQGHUVWDQG RU DW WKH YHU\ OHDVW LQWHUSUHW WKH              
RIWHQ VSHFLDOLVHG WHUPLQRORJ\ HPSOR\HG E\ RWKHU SDUWLFLSDQWV 7KH\ PXVW SUDFWLFH         
µGRPDLQ DFTXLVLWLRQ¶ E\ OHDUQLQJ DQG FRQIRUPLQJ WR QRW RQO\ WKH ODQJXDJH RI WKH            
GRPDLQ EXW DOVR LWV DVVRFLDWHG VNLOOV UXOHV DQG WHFKQLTXHV 7KRPSVRQ DQG          
0F,QW\UH  0\ GHILQLWLRQ RI FRPPXQLW\ LV DOVR LQIRUPHG E\ ZKDW 3DXO 7KpEHUJH            
KDV WHUPHG µFRPPRQDOLW\¶   +H VXJJHVWV WKDW FRPPRQDOLWLHV VXFK DV WKH           
SRVVHVVLRQ RI UHOHYDQW HTXLSPHQW NQRZOHGJH DQG PRGHV RI LQWHUDFWLRQ DUH         
LPSRUWDQW LQ UHODWLRQVKLSV WKDW FKDUDFWHULVH WKH DXGLR GRPDLQ 0\ FRQFHSW RI          
FRPPXQLW\ H[SORUHV WKHVH YHU\ VDPH FRPPRQDOLWLHV LQ UHODWLRQ WR WKH WKHPHV RI           
JHDU IHWLVKLVP DQG PDVFXOLQLW\ RXWOLQHG DERYH , DUJXH WKDW D GRPLQDQW PDVFXOLQH           
SHUIRUPDQFH EHLQJ FORVHO\ ERXQG ZLWK JHDU IHWLVKLVP IRUPV D SUHUHTXLVLWH WR          
SDUWLFLSDWLRQ DQG WKDW WKRVH HQDFWLQJ WKLV SHUIRUPDQFH FROOHFWLYHO\ IRUP        
FRPPXQLWLHV
,Q RUGHU WR H[DPLQH WKH DIRUHPHQWLRQHG WURSHV RI PDVFXOLQLW\ DQG JHDU          
IHWLVKLVP ZLWKLQ LQGLYLGXDO FRPPXQLWLHV DQG WKH GRPDLQ DW ODUJH P\ WKHVLV FULWLFDOO\           
DQDO\VHV D QXPEHU RI GLVWLQFW GLVFRXUVHV LQ WKH IRUP RI DFDGHPLF OLWHUDWXUH           
FRPPHUFLDO SULQW PHGLD WH[WV DQG DXGLR WHFKQRORJ\ LQVWLWXWLRQV 7KHVH GLVFRXUVHV LQ          
WKH OLQJXLVWLF VHQVH RI WKH ZRUG IRUP DSSURSULDWH FDWHJRULVDWLRQV IRU WKLV WKHVLV           
RYHUDOO DV , DUJXH WKH\ UHIOHFW D VSHFWUXP RI PDVFXOLQLW\ DQG JHDU IHWLVKLVP SUHVHQW             
ZLWKLQ WKH WRWDOLW\ RI WKH DXGLR WHFKQRORJ\ GRPDLQ 7KLV VSHFWUXP LV UHSUHVHQWDWLYH RI            
GLIIHULQJ SHUFHSWLRQV DQG HQDFWPHQWV RI PDVFXOLQLW\ WKDW DUH LQ WKHPVHOYHV LQIRUPHG          
E\ IDFWRUV RI FODVV HPEHGGHG FXOWXUDO SUDFWLFHV DQG EHOLHIV %\ H[DPLQLQJ WKLV           
VSHFWUXP LW EHFRPHV SRVVLEOH WR REVHUYH KRZ H[FOXVLYH WKHVH FRPPXQLWLHV DUH DQG           
KRZ GLIILFXOW LW LV WR EHFRPH LQWHJUDWHG LQWR RQH RI WKHP , DUJXH WKDW D KHJHPRQLF               
PDVFXOLQH SHUIRUPDQFH RIWHQ IXQFWLRQV DV D SUHUHTXLVLWH WR SDUWLFLSDWLRQ DV GRHV DQ           

DGKHUHQFH WR RU DW WKH YHU\ OHDVW D SXEOLF SHUIRUPDQFH RI WKH GLVFXUVLYH WURSHV RI              
JHDUIHWLVKLVPDQGWHFKQLFDONQRZOHGJH
$V ZHOO DV UHIHUULQJ WR GLVFRXUVH LQ D OLQJXLVWLF VHQVH , DOVR GUDZ XSRQ WKH              
VHPLQDO ZRUN RI 0LFKHO )RXFDXOW LQ ZKLFK GLVFRXUVH LV H[SOLFLWO\ FRQQHFWHG ZLWK           
SUDFWLFH ,W LV VXJJHVWHG WKDW µVLQFH DOO VRFLDO SUDFWLFHV HQWDLO PHDQLQJ DQG           
PHDQLQJV VKDSH DQG LQIOXHQFH ZKDW ZH GR ± RXU FRQGXFW ± DOO SUDFWLFHV KDYH D              
GLVFXUVLYH DVSHFW¶ )RXFDXOW  FLWHG LQ +DOO   ,I ZH FRQVLGHU RQH¶V            
FRQGXFW RU DV , DUJXH WKHLU SHUIRUPDQFH WR FRQVWLWXWH GLVFRXUVH WKHQ DQ           
DSSURSULDWH DQDO\VLV WKXV VHHNV WR LQWHUSUHW WKH GHJUHHV RI QRQFRQIRUPLW\ WR WKLV           
GLVFRXUVH -XVW DV WKHRULHV RI JHQGHU DQG PDVFXOLQLW\ VWXGLHV UHIHU WR WKH UXOHV RI             
SHUIRUPDQFH HQJDJHG ZLWK LQ RUGHU IRU RQH WR RXWZDUGO\ DSSHDU µOHJLWLPDWH¶ , GUDZ            
XSRQ D )RXFDXOGLDQ WKHRU\ RI GLVFRXUVH WR LQYHVWLJDWH WKH µFRUUHFW¶ DSSOLFDWLRQ RI WKH            
HQXQFLDWLYH IXQFWLRQ DQG LWV UROH LQ GHWHUPLQLQJ WKH µWLG\¶ GLFKRWRP\ RXWOLQHG DERYH           
ZLWK UHVSHFW WR GRPLQDQW DQG GHYLDQW GLVFRXUVH SDUWLFLSDQWV )RXFDXOW            
6XFK DQ DQDO\VLV LV LQHYLWDEO\ FRQFHUQHG ZLWK WKH PHGLDWLRQ RI SRZHU DV 0DULH            
6PLWK KDV DVWXWHO\ REVHUYHG ,Q WKLV FRQWH[W 6PLWK VXJJHVWV WKDW µWKH LVVXH RI            
SRZHU DQG LWV FORVHO\ FRQQHFWHG PDQLIHVWDWLRQ GLVFRXUVH LV RI YLWDO LPSRUWDQFH WR           
WKH VWXG\ RI VRXQG HQJLQHHULQJ¶   ,Q DVVHVVLQJ GLVFRXUVH DQG SRZHU ,            
WKHUHIRUH DOVR H[SORUH NQRZOHGJH FRQVWUXFWLRQ SULQFLSDOO\ WKURXJK WKH       
DIRUHPHQWLRQHG WURSH RI JHDU IHWLVKLVP EXW DOVR WKURXJK SDUWLFLSDQWV¶ UHOLDQFH RQ          
WHFKQLFDO ODQJXDJH 2Q NQRZOHGJH FRQVWUXFWLRQ QRWHG VRXQG VWXGLHV VFKRODU        
-RQDWKDQ6WHUQHKDVREVHUYHGWKDW

µ(YHU\ ILHOG RI VRQLF SUDFWLFH LV SDUWLDOO\ VKDSHG E\ D VHW RI           
NQRZOHGJHV RI VRXQG WKDW LW PRWLYDWHV XWLOLVHV DQG RSHUDWLRQDOLVHV          
ZH PXVW WKHUHIRUH SODFH WKHVH ZD\V RI NQRZLQJ LQ WHQVLRQ  ZH PXVW            
QRW DXWRPDWLFDOO\ WDNH DQ\ GLVFRXUVH DERXW VRXQG LQ LWV RZQ WHUPV          
EXW UDWKHU LQWHUURJDWH WKH WHUPV XSRQ ZKLFK LW LV EXLOW¶ 6WHUQH            


,Q GHFRQVWUXFWLQJ WKH DXGLR WHFKQRORJ\ FRPPXQLW\ GLVFRXUVH , ZLVK WR SODFH LQ           
WHQVLRQ WKH VXSSRVHG GHPRFUDWLVLQJ HIIHFWV RI PDVVLILHG WHFKQRORJLFDO DUWLIDFWV ZLWK         
ZKDW KDV EHHQ LGHQWLILHG DV WKLV GRPDLQ¶V H[FOXVLYH GLVFRXUVH WKDW SULYLOHJHV          
SDUWLFLSDWLRQ RI D VHOHFW RIWHQ PDVFXOLQH GHPRJUDSKLF ,Q RUGHU WR H[SORUH WKHVH           
FRQFHSWV LQ JUHDWHU GHSWK , DOVR GUDZ XSRQ QRWHG VFKRODUV ZLWK UHVSHFW WR WKH             
FRQFHSWVRISKDOORJRFHQWULVPDQGREMHFWLILFDWLRQDVGHWDLOHGEHORZ


3KDOORJRFHQWULVPDQG2EMHFWLILFDWLRQ

:LWKLQ WKH FRQWH[W RI P\ UHVHDUFK SKDOORJRFHQWULVP LV GHILQHG DV WKH          
ODQJXDJH RI SDWULDUFK\ DQG FDQ WKXV EH FRQVLGHUHG DV D V\VWHP WKDW SURGXFHV WH[WV             
DV ZHOO DV UXOHV DV WR ZKRP FDQ HQXQFLDWH DQG KRZ RQH FDQ HQXQFLDWH %\ WKLV ,                
PHDQ WR VXJJHVW WKDW SKDOORJRFHQWULVP LV D V\VWHP RI VLJQLILFDWLRQ LQ WKH VHQVH WKDW             
LW QHFHVVLWDWHV WKH PDLQWHQDQFH RI D QRUPDWLYH V\PEROLF DQG PDWHULDO RUGHU WKDW           
SULYLOHJHV PDVFXOLQLW\ LQ WKH FRQVWUXFWLRQ RI PHDQLQJ 'HUULGD  7KH GHJUHH RI           
DGKHUHQFH RU GHYLDQF\ IURP WKLV QRUPDWLYH RUGHU WKXV GHWHUPLQHV RQH¶V DELOLW\ WR           
SDUWLFLSDWH RU UHODWLYH H[FOXVLRQ DV ZHOO DV RQH¶V SHUFHLYHG OHJLWLPDF\ ZLWKLQ WKH           
GRPDLQ 3KDOORJRFHQWULVP LV WKXV UHVSRQVLEOH IRU HVWDEOLVKLQJ KLHUDUFKLFDO GLYLVLRQV        
RU µVWULDWHG¶ VSDFHV 0DVVXPL LQ 'HOHX]H DQG *XDWWDUL  [LLL WKDW GLVWLQJXLVK           
EHWZHHQ WKH QRUPDWLYH RU GHYLDQW SDUWLFLSDQWV WKH VXEMHFW DQG REMHFW UHVSHFWLYHO\          
$OLJQLQJ WKLV FRQFHSW ZLWK WKH ZRUN RI 0LFKHO )RXFDXOW RQH FDQ REVHUYH WKDW DQ             
DGKHUHQFH WR WKH HQXQFLDWLYH IXQFWLRQ LV D IXQGDPHQWDO PHDQV RI GLVWLQJXLVKLQJ          
EHWZHHQ WKH VXEMHFW DQG WKH REMHFW )RXFDXOW    DQG LV WKXV XVHIXO LQ              
GHWHUPLQLQJ WKH H[FOXVLYH SRWHQWLDO RI 6RXQG 2Q 6RXQG PDJD]LQH LQ &KDSWHU )LYH           
E\ EULQJLQJ LQWR TXHVWLRQ WKH UHODWLRQV RI SRZHU DQG NQRZOHGJH DV PHFKDQLVPV RI            
VHOHFWLRQDQGH[FOXVLRQ)RXFDXOW/\RWDUG
3KDOORJRFHQWULVP KDV EHHQ GHILQHG E\ -XGLWK %XWOHU DV D µPDVFXOLQLVW         
VLJQLI\LQJ HFRQRP\¶   %UHDNLQJ WKLV VWDWHPHQW GRZQ SKDOORJRFHQWULVP        
GLFWDWHV WKDW WKH GHYLDQW RU QRQQRUPDWLYH SHUVRQV REMHFWV DUH DOZD\V UHODWLYH WR           
WKDW RI WKH SKDOOLF VWDQGDUG VXEMHFW 7KLV UHTXLUHV WKDW WKH GHYLDQW EH H[FKDQJHG DV             
D FRPPRGLILHG REMHFW DQG LV WKXV SUHYHQWHG IURP SDUWLFLSDWLQJ LQ GLVFRXUVH          
IRUPDWLRQ DQG UHQGHUHG LQYLVLEOH 7KH SULYLOHJH RI WKH VXEMHFW LV WKXV GHILQHG DQG            
VROLGLILHG WKURXJK WKH REMHFWLILFDWLRQ FRPPRGLILFDWLRQ DQG H[FKDQJH RI WKH REMHFW         
DQ HFRQRP\ 7KH VXEMHFW VSHFLILHV WKH HQXQFLDWLYH IXQFWLRQ DQG WKXV WKDW ZKLFK LV            
HQXQFLDWHG DV ZHOO DV WKH ULJKW WR VSHHFK DQG WKH ULJKW WR XQGHUVWDQG 7KHVH ULJKWV              
DUH DV )RXFDXOW KDV QRWHG FRQILQHG µWR D SDUWLFXODU JURXS RI LQGLYLGXDOV¶               
7KH REMHFW LV WKHUHIRUH QRW SULY\ WR µNQRZOHGJH¶ LQ WKH )RXFDXOGLDQ VHQVH DQG VR             
ODFNV SRZHU /\RWDUG   7KH REMHFW LV XQDEOH WR XWLOLVH WKH HQXQFLDWLYH            
IXQFWLRQ RI WKH DUFKLYH DQG VR LV GHQLHG DJHQF\ DQG XOWLPDWHO\ YLVLELOLW\ 7KLV LV D              
VHQWLPHQW HFKRHG E\ 'RQQD +DUDZD\ ZKR VWDWHV WKDW µWKH REMHFW ERWK JXDUDQWHHV           
DQG UHIUHVKHV WKH SRZHU RI WKH NQRZHU EXW DQ\ VWDWXV DV DJHQW LQ WKH SURGXFWLRQV RI               
NQRZOHGJH PXVW EH GHQLHG WKH REMHFW¶ +DUDZD\   7KLV HFKRHV WKH ZRUN            

RI )RXFDXOW FRQFHUQLQJ WKH ODZ RI VWDWHPHQWV ZKHUH KH REVHUYHV WKDW µWKHUH FDQ EH             
QR VWDWHPHQW WKDW LQ RQH ZD\ RU DQRWKHU GRHV QRW UHDFWXDOL]H RWKHUV¶               
7KHUHIRUH ZLWKLQ D SKDOORJRFHQWULF DUFKLYH WKH VXEMHFW DQG REMHFW DUH PXWXDOO\          
GHSHQGHQWRQHDFKRWKHUIRUWKHLUFROOHFWLYHH[LVWHQFHDQGSHUSHWXDWLRQ
-DFTXHV 'HUULGD KDV VLPLODUO\ QRWHG WKH KLHUDUFKLFDO DQG GLFKRWRPRXV        
VWUXFWXUH LPSOLFLW WR UHODWLRQV EHWZHHQ WKH VXEMHFW DQG REMHFW 0RUH WKDQ WKLV KH            
QRWHV KRZ SULYLOHJH LV JUDQWHG WKURXJK WKLV VWUXFWXUH VWDWLQJ WKDW µQRQFULWLFDO          
SULYLOHJH >LV@ QDLYHO\ JUDQWHG WR WKH RWKHU VHULHV E\ D FHUWDLQ VWUXFWXUDOLVP 2XU            
GLVFRXUVH LUUHGXFLEO\ EHORQJV WR WKH V\VWHP RI PHWDSK\VLFDO RSSRVLWLRQV¶ 'HUULGD         
  &RQVLGHULQJ WKLV VWDWHPHQW LQ UHODWLRQ WR DXGLR WHFKQRORJ\ PDJD]LQHV DQG           
WKH ZLGHU GRPDLQ LW EHFRPHV SRVVLEOH WR XQGHUVWDQG KRZ SKDOORJRFHQWULVP         
IXQFWLRQV DV D PHDQV RI SHUSHWXDWLQJ WKLV VWUXFWXUH DV WKH DUUD\ RI V\PEROV XVHG WR              
IRUP ZKDW DUH SHUFHLYHG DV OHJLWLPDWH HQXQFLDWLRQV DQG DUWLFXODWLRQV RI NQRZOHGJH          
DUH WLHG WR WURSHV RI JHDU IHWLVKLVP DQG PDVFXOLQLW\ 7KLV FRQILUPV WKH ZRUN RI             
+HZDUG ZKR KDV DOVR QRWHG WKH LPSRUWDQFH RI WKHVH WURSHV LQ HVWDEOLVKLQJ SULYLOHJH            
  DV ZHOO DV WKH ZRUN RI )RXFDXOW   UHJDUGLQJ WKH DUFKLYH DQG              
7RPD] GH &DUYDOKR FRQFHUQLQJ WKH GLVFRXUVH RI KRPH UHFRUGLVWV  ,W LV           
LPSRUWDQW WR QRWH KHUH WKDW SKDOORJRFHQWULVP RQO\ DOORZV IRU D GRPLQDQW PDVFXOLQH           
GLVFRXUVH DV DOO HQXQFLDWLRQV DUH IRUPHG IURP WKH ODQJXDJH RI SDWULDUFK\ LWVHOI ,Q            
RUGHU WR EHWWHU LOOXVWUDWH WKLV SRLQW /XFH ,ULJDUD\ SUHVHQWV WKH IROORZLQJ K\SRWKHWLFDO           
H[FKDQJH :KHQ RQH XWWHUV WKH FRQFHUQ µ, GRQ¶W XQGHUVWDQG ZKDW ³PDVFXOLQH´          
GLVFRXUVH PHDQV¶ ,ULJDUD\ UHVSRQGV µ2I FRXUVH QRW VLQFH WKHUH LV QR RWKHU 7KH            
SUREOHP LV WKDW RI D SRVVLEOH DOWHULW\ LQ PDVFXOLQH GLVFRXUVH  RU LQ UHODWLRQ WR              
PDVFXOLQH GLVFRXUVH¶ ,ULJDUD\   7KH GRPLQDQW HQXQFLDWLYH IXQFWLRQ WKXV         
HQVXUHV D VWDQGDUGLVHG IRUPXOD IRU VLJQLILFDWLRQ RQH UHOLDQW XSRQ KLHUDUFKLFDO         
RSSRVLWLRQDO ELQDULHV 'HUULGD   DQG WKXV D VWULDWHG JULGGHG KLHUDUFKLFDO          
RUJDQLVDWLRQ RI YDOXHV 0DVVXPL LQ 'HOHX]H DQG *XDWWDUL  [LLL )RXFDXOW            
 0RUH WKDQ WKLV WKRVH ZKR HQXQFLDWH XVLQJ WKH GRPLQDQW HQXQFLDWLYH IXQFWLRQ           
DUH DOZD\V LQ RSSRVLWLRQ WR WKH REMHFWLILHG DQG FRPPRGLILHG ZKR DUH WKXV VXEMHFW WR             
SHUSHWXDOH[FKDQJHDQGFRQVXPSWLRQ%XWOHU
+DYLQJ REVHUYHG WKH QHFHVVDU\ LQWHUGHSHQGHQFH RI WKH VXEMHFW DQG REMHFW LW          
LV XVHIXO DW WKLV SRLQW WR SUHVHQW D GHILQLWLRQ RI REMHFWLILFDWLRQ ZLWKLQ WKH FRQWH[W RI              
WKLV WKHVLV DQG VR EHWWHU XQGHUVWDQG WKH QDWXUH RI WKH UHODWLRQVKLS EHWZHHQ HGLWRULDO            
VWDII VXEMHFW DQG WKH UHDGHUVKLS REMHFW RI DXGLR WHFKQRORJ\ PDJD]LQHV 0DUWKD          

1XVVEDXP SUHVHQWV D XVHIXO IUDPHZRUN RI REMHFWLILFDWLRQ ZHOO VXLWHG WR WKLV SXUSRVH           
DVZLOOEHFRPHFOHDUWKURXJKLWVDSSOLFDWLRQWRDUFKLYDOVWDWHPHQWVLQ&KDSWHU)LYH

µ ,QVWUXPHQWDOLW\ 7KH REMHFWLILHU WUHDWV WKH REMHFW DV D WRRO RI KLV RU            
KHU SXUSRVHV  'HQLDO RI DXWRQRP\ 7KH REMHFWLILHU WUHDWV WKH REMHFW          
DV ODFNLQJ LQ DXWRQRP\ DQG VHOIGHWHUPLQDWLRQ  ,QHUWQHVV 7KH        
REMHFWLILHU WUHDWV WKH REMHFW DV ODFNLQJ LQ DJHQF\ DQG SHUKDSV DOVR LQ           
DFWLYLW\  )XQJLELOLW\ 7KH REMHFWLILHU WUHDWV WKH REMHFW DV        
LQWHUFKDQJHDEOH D ZLWK RWKHU REMHFWV RI WKH VDPH W\SH DQGRU E          
ZLWK REMHFWV RI RWKHU W\SHV  9LRODELOLW\ 7KH REMHFWLILHU WUHDWV WKH          
REMHFW DV ODFNLQJ LQ ERXQGDU\LQWHJULW\ DV VRPHWKLQJ WKDW LW LV         
SHUPLVVLEOH WR EUHDN XS VPDVK EUHDN LQWR  2ZQHUVKLS 7KH         
REMHFWLILHU WUHDWV WKH REMHFW DV VRPHWKLQJ WKDW LV RZQHG E\ DQRWKHU          
FDQ EH ERXJKW RU VROG HWF  'HQLDO RI VXEMHFWLYLW\ 7KH REMHFWLILHU           
WUHDWV WKH REMHFW DV VRPHWKLQJ ZKRVH H[SHULHQFH DQG IHHOLQJV LI DQ\          
QHHGQRWEHWDNHQLQWRDFFRXQW¶1XVVEDXP

,W LV LPSRUWDQW WR UHFRJQLVH WKDW QRW DOO RI WKHVH QHHG WR EH HQDFWHG LQ RUGHU WR                
REMHFWLI\ D SDUWLFLSDQW EXW WKDW PDQ\ DUH UHOHYDQW ZKHQ LQYHVWLJDWLQJ WKH GLVFRXUVH           
RI 6RXQG 2Q 6RXQG )ROORZLQJ 1XVVEDXP¶V ZRUN REMHFWLILFDWLRQ LV DGGUHVVHG LQ          
UHODWLRQ WR WKH HQXQFLDWLYH IXQFWLRQ RI 6RXQG 2Q 6RXQG DV IRUPHG E\           
SKDOORJRFHQWULVP , SD\ SDUWLFXODU DWWHQWLRQ WR WKH LPSOHPHQWDWLRQ RI KLHUDUFKLFDO         
VSDFHV GHPRQVWUDWLQJ KRZ VXFK IRUPDWLRQV HVWDEOLVK PRQRGLUHFWLRQDO NQRZOHGJH       
WUDQVIHUV WKDW DUH GLGDFWLF DQG H[FOXVLYH +HZDUG   7KpEHUJH             
DQG WKXV IXQFWLRQ LQ RSSRVLWLRQ WR WKH FRPSDUDWLYHO\ UKL]RPRUSKRXV FDSDFLW\ RI 7DSH           
2S 'HOHX]H DQG *XDWWDUL   :LWKLQ WKHVH VSDFHV , DUJXH WKDW WKH GRPLQDQW             
HQXQFLDWLYH IXQFWLRQ SULYLOHJHV WKH VXEMHFW )RXFDXOW   DQG RSSUHVVHV WKH          
REMHFW%XWOHU

5HVHDUFK4XHVWLRQV

7KURXJKRXW WKH IROORZLQJ FKDSWHUV RI WKLV WKHVLV , HQJDJH ZLWK D VHULHV RI            
LQWHUFRQQHFWHG UHVHDUFK TXHVWLRQV DV D PHDQV RI H[DPLQLQJ DQG FRQWULEXWLQJ WR WKH           
JURZLQJ ERG\ RI ZRUN FRQFHUQLQJ JHQGHU DQG WKXV E\ H[WHQVLRQ PDVFXOLQLW\ ZLWK           
UHVSHFW WR WKH DXGLR WHFKQRORJ\ GRPDLQ 7KH FHQWUDO UHVHDUFK TXHVWLRQ RI WKLV ZRUN            
LV DV IROORZV :KLFK PHFKDQLVPV HLWKHU GLVFXUVLYH RU PDWHULDO IDFLOLWDWH WKH          
PDLQWHQDQFH RI PDVFXOLQH SULYLOHJH ZLWKLQ WKH DXGLR GRPDLQ GHVSLWH WKH         
LPSOLFDWLRQV RI µGHPRFUDWLVLQJ¶ WHFKQRORJLHV" ,Q UHVSRQGLQJ WR WKLV TXHVWLRQ ,         
HQJDJH ZLWK D ERG\ RI OLWHUDWXUH FRQFHUQHG ZLWK WKH VXSSRVHG µGHPRFUDWLVLQJ¶          

HIIHFWV RI DXGLR WHFKQRORJ\ GHYHORSPHQWV 7RPD] 'H &DUYDOKR  %DUEHU           
+HZDUG  +RPHU  7KpEHUJH   , GUDZ DWWHQWLRQ WR DUJXPHQWV           
WKDW DVVXPH D UHGXFWLRQ LQ SULFH SRLQW DQG DXGLR WRRO PLQLDWXULVDWLRQ LQHYLWDEO\           
QHFHVVLWDWHV D IRUP RI GHPRFUDWLVDWLRQ ZLWK UHVSHFW WR DXGLR FRPPXQLW\         
SDUWLFLSDWLRQ , FULWLTXH WKLV YLHZ E\ H[DPLQLQJ WKH ODUJHO\ KRPRJHQRXV DQG          
XQFKDQJLQJ GHPRJUDSKLFV RI VSHFLILF DXGLR FRPPXQLWLHV DQG WKH GLVFXUVLYH WURSHV         
VXFK DV JHDU IHWLVKVLVP WKDW SHUVLVW LQ VSLWH RI DXGLR WHFKQRORJ\¶V SHUFHLYHG DQG            
RIWHQ ODXGHG GHPRFUDWLF SRWHQWLDO , VXJJHVW WKDW WKH SULPDU\ PHFKDQLVPV         
IDFLOLWDWLQJ PDVFXOLQH GRPLQDQFH DUH D SHUFHLYHG SHUIRUPDQFH RI PDVFXOLQLW\ ZKLFK         
LV LQWULQVLFDOO\ WLHG WR WKH DUWLFXODWLRQ RI WHFKQLFDO NQRZOHGJH DORQJVLGH WKH SUDFWLFH RI            
JHDUIHWLVKLVP
$ VHFRQG FORVHO\ UHODWHG UHVHDUFK TXHVWLRQ LV +RZ KDYH PDVFXOLQH JHQGHU          
SHUIRUPDQFHV DUULYHG DW WKHLU FXUUHQW SULYLOHJHG SRVLWLRQ ZLWKLQ WKH DXGLR WHFKQRORJ\          
GRPDLQ" ,Q UHVSRQGLQJ WR WKLV TXHVWLRQ , SUHVHQW D KLVWRU\ RI DXGLR WHFKQRORJ\            
FRPPXQLW\ GLVFRXUVH EHJLQQLQJ ZLWK WK FHQWXU\ FRQFHSWLRQV RI SXEOLF DQG SULYDWH          
VSKHUHV , GHPRQVWUDWH WKDW WKHUH H[LVWHG D GLVFXUVLYH DQG PDWHULDO JHQGHUHG          
SXEOLFSULYDWH GLYLGH ZKLFK OLQNHG REMHFWV DQG LQWHUHVWV RI ERWK PDVV DQG KLJK           
FXOWXUH UHVSHFWLYHO\ 7KLV UHVXOWHG LQ JHQGHUHG SHUFHSWLRQV RI ODERXU VXLWDELOLW\ WKDW          
VWUHVVHG PDVFXOLQH WHFKQLFDO FRPSHWHQFH VFLHQWLILF XQGHUVWDQGLQJ DQG UDWLRQDOLW\ LQ        
RSSRVLWLRQ WR WKH VXSSRVHG IHPLQLQH YDOXHV RI PDVV FXOWXUH FRQVXPSWLRQ DQG          
WHFKQRSKRELD , VKRZ KRZ KLVWRULFDOO\ DXGLR DUWLIDFWV KDYH EHHQ UHDSSURSULDWHG DQG          
UHLQVFULEHG DV PDVFXOLQH REMHFWV ZLWKLQ WKLV VLPSOLVWLF GLFKRWRP\ , DUJXH WKDW DQ           
RYHUZKHOPLQJ HPSKDVLV RQ JHDU IHWLVKLVP DV ZHOO DV WHFKQLFDO XQGHUVWDQGLQJ DQG          
DUWLFXODWLRQ ZLWKLQ DXGLR WHFKQRORJ\ GLVFRXUVH KDYH HVWDEOLVKHG DQG PDLQWDLQHG D         
GRPLQDQW PDVFXOLQH SRVLWLRQ +HZDUG  'RXJODV  &DPSEHOO  &LWURQ         
+X\VVHQ
,Q RUGHU WR SURYLGH SULPDU\ HYLGHQFH RI WKHVH NH\ GLVFXUVLYH IHDWXUHV WKH           
ILQDO UHVHDUFK TXHVWLRQ LV WDLORUHG WRZDUGV VSHFLILF FRPPXQLW\ H[DPSOHV RI         
PDVFXOLQH GRPLQDQFH DQG WKH GHPRFUDWLF SRWHQWLDO RI DXGLR WHFKQRORJLHV , DVN WKH           
TXHVWLRQ :KDW UROH GR LQGXVWU\ SULQW PHGLD WH[WV SOD\ LQ SURPRWLQJ RU FKDOOHQJLQJ            
WKH GHPRFUDWLF SRWHQWLDO RI DXGLR WHFKQRORJLHV" ,Q RUGHU WR UHVSRQG WR WKLV TXHVWLRQ            
WKH WKHVLV DGGUHVVHV VSHFLILF SULQW PHGLD WH[WV DV RXWOLQHG LQ WKH FKDSWHU VXPPDULHV            
EHORZ DQG DSSOLHV WKHRULHV RI JHQGHUVFULSW YDQ 2RVW           
SKDOORJRFHQWULVP 'HUULGD  +DUDZD\  %XWOHU  DQG )RXFDXOGLDQ        
GLVFRXUVH DQDO\VLV )RXFDXOW   LQ RUGHU WR DVVHVV WKHLU SRWHQWLDO DJHQF\           

DQG LQIOXHQFH , DOVR LQYHVWLJDWH FULWLFDO DFDGHPLF VRXUFHV WKDW DVVHVV WKH UROH RI WKH             
PXVLF WHFKQRORJ\ SUHVV LQ ERWK HVWDEOLVKLQJ DQG SHUSHWXDWLQJ WKH IHWLVKLVDWLRQ RI          
WHFKQRORJ\ ZLWK UHVSHFW WR VSHFLILF DXGLR FRPPXQLWLHV DQG WKH ZLGHU GRPDLQ          
FUXFLDOO\%HQQHWWF

&KDSWHU6XPPDULHV

&KDSWHU 7ZR VHUYHV DV D FULWLFDO OLWHUDWXUH UHYLHZ RI DFDGHPLF DXGLR          
WHFKQRORJ\ GLVFRXUVH , LQYHVWLJDWH OLWHUDWXUH FRQFHUQHG ZLWK FRQVXPSWLRQ DQG        
SURGXFWLRQ QRWDEO\ 0DU[  >@ 9HEOHQ  >@ )HHQEHUJ          
 DQG 9HDN  DQG GUDZ DWWHQWLRQ WR WKHLU LQIOXHQFH XSRQ DQG SDUDOOHOV            
ZLWK WKH IRXQGDWLRQDO WH[WV RI WKLV WKHVLV ORFDWHG ZLWKLQ WKH 6RFLDO &RQVWUXFWLRQ RI            
7HFKQRORJ\ 6WXGLHV 6&276 7KHVH WH[WV DUH VXEVHTXHQWO\ DVVHVVHG LQ RUGHU WR          
H[DPLQH WKH FXPXODWLYH FRFRQVWUXFWLRQ RI XVHUV DQG WHFKQRORJLHV , FRQWHQG WKDW          
DFDGHPLF GLVFRXUVHV FRQFHUQHG ZLWK DXGLR WHFKQRORJ\ DOO WRR RIWHQ VLPSOLI\ WKH          
DJHQF\ RI SDUWLFLSDQWV DQG DUWLIDFWV LQ HDFK RWKHUV¶ UHVSHFWLYH FRFRQVWUXFWLRQ         
UHVXOWLQJ LQ D VLPSOLVWLF GLFKRWRP\ RI WHFKQRGHWHUPLQLVW DQG WHFKQRSHVVLPLVW        
DUJXPHQWV , DUJXH WKDW WHFKQRGHWHUPLQLVP LQ DWWULEXWLQJ DJHQF\ WR WHFKQRORJ\         
HIIHFWLYHO\ SHUSHWXDWHV WKH GLVFXUVLYH WURSH RI JHDU IHWLVKLVP DQG WKXV D OLPLWHG           
PRGHO RI XVHU DJHQF\ LQ WKH FRQVWUXFWLRQ RI DXGLR FRPPXQLW\ SDUWLFLSDWLRQ          
&RQYHUVHO\ WHFKQRSHVVLPLVP SODFHV D JUHDWHU VWUHVV RQ NQRZOHGJH DFTXLVLWLRQ        
DQG GLVVHPLQDWLRQ DV D SUHUHTXLVLWH WR GRPDLQ SDUWLFLSDWLRQ ,Q H[SORULQJ WKLV          
GLFKRWRP\ DQ DUJXPHQW LV SUHVHQWHG DJDLQVW WKH QRWLRQ RI PRGHUQ DXGLR          
WHFKQRORJLHV¶ DELOLW\ WR GHPRFUDWLVH WKH GRPDLQ , FRQWHQG WKDW WKHRULHV RI          
GHPRFUDWLVDWLRQ IDLO WR DFNQRZOHGJH WKH FRPSOH[ DQG LQWHUGHSHQGHQW GHYHORSPHQW        
RI XVHU DQG WHFKQRORJ\ DJHQF\ LQ WKH FUHDWLRQ RI D ODUJHO\ H[FOXVLYH DQG KHJHPRQLF             
GLVFRXUVH ,QVWHDG , UHIHU WR PRGHUQ DXGLR WHFKQRORJLHV DV EHLQJ PDVVLILHG 7KLV           
FRQFHSW IRUPV D XVHIXO SRLQW RI GHSDUWXUH LQ DQDO\VLQJ DXGLR FRPPXQLW\ GLVFRXUVH           
LQ ZKLFK , DUJXH WKDW GRPDLQ SDUWLFLSDWLRQ LV LQWULQVLFDOO\ OLQNHG WR GLVFRXUVH DQG WKH             
DVVRFLDWHGFRPPXQLWLHVLQWHUQDOQHJRWLDWLRQVRINQRZOHGJHDQGSRZHU
7KH WKLUG FKDSWHU H[DPLQHV WKH KLVWRULFDO DQG WKHPDWLF GHYHORSPHQW RI DXGLR          
WHFKQRORJ\ GLVFRXUVH ZLWKLQ WKH UHODWHG PXVLF LQGXVWU\ SUHVV 8VLQJ WKH VRFLDO          
FRQVWUXFWLYLVW PHWKRGRORJ\ RI JHQGHUVFULSW YDQ 2RVW   , H[SORUH WKH          
LQVFULSWLRQ RI PDVFXOLQLW\ RQWR DXGLR GRPDLQ SULQW PHGLD DV ZHOO DV WHFKQRORJLFDO           
DUWLIDFWV VXFK DV WKH SKRQRJUDSK , GHPRQVWUDWH KRZ DXGLR WHFKQRORJLHV KDYH          

KLVWRULFDOO\ EHHQ VFULSWHG DQG VRPHWLPHV SK\VLFDOO\ FRQVWUXFWHG DV µIHPLQLQH¶        
EDVHG RQ QLQHWHHQWK FHQWXU\ QRWLRQV RI SXEOLF DQG SULYDWH DUHQDV WKDW GLUHFWO\           
FRUUHODWHG ZLWK ZLGHVSUHDG SHUFHSWLRQV RI PDVV DQG KLJK FXOWXUH $V DQ H[WHQVLRQ           
RI WKLV WKH PDVFXOLQH UHDSSURSULDWLRQ DQG UHLQVFULSWLRQ RI PDVV FXOWXUH DXGLR          
GHYLFHV LV DOVR H[DPLQHG , SUHVHQW HYLGHQFH RI D GRPLQDQW PDVFXOLQH SHUIRUPDQFH           
WKDW VWUHVVHV WHFKQLFDO FRPSHWHQFH DQG VFLHQWLILF LQJHQXLW\ WKDW KDV KLVWRULFDOO\         
HQDEOHG D PDOH DSSURSULDWLRQ RI DXGLR GHYLFHV DV ZHOO DV SK\VLFDO VSDFH ZLWKLQ WKH             
SULYDWH DQG VRFLDOO\ FRQVWUXFWHG DV IHPLQLQH DUHQD 0\ DUJXPHQW GUDZV RQ D           
QXPEHU RI VFKRODUV FRQFHUQHG ZLWK WKH KLVWRULFDO GHYHORSPHQW RI DXGLR SULQW PHGLD           
DQG DVVRFLDWHG WHFKQRORJLHV DV ZHOO DV VRFLDO FRQVWUXFWLYLVWV¶ ZRUNV DQG WH[WV IURP           
JHQGHU VWXGLHV 7KHLU FROOHFWLYH DQDO\VLV FDQ EH FRQVLGHUHG DV DQ LQWHUGLVFLSOLQDU\          
VWXG\ RQ PDVFXOLQH DXGLR WHFKQRORJ\ FRPPXQLWLHV WKDW HIIHFWLYHO\ GHFRQVWUXFWV WKH         
NH\RSHUDWLQJSULQFLSOHVRIH[FOXVLRQ
&KDSWHU )RXU HODERUDWHV PDQ\ RI WKH SRLQWV H[SORUHG LQ 7ZR DQG 7KUHH           
SULPDULO\ WKURXJK D GHWDLOHG GLVFRXUVH DQDO\VLV RI 7DSH 2S PDJD]LQH 2ULJLQDO          
UHVHDUFK LV SUHVHQWHG LQFOXGLQJ DQ LQWHUYLHZ ZLWK WKH PDJD]LQH¶V ORQJVWDQGLQJ         
HGLWRU /DUU\ &UDQH DORQJVLGH D FRPSUHKHQVLYH DQDO\VLV RI DUFKLYH PDWHULDO WDNHQ          
IURP WKH PDJD]LQH LWVHOI 7KH FKDSWHU VHUYHV DV SDUW RI D FRPSDUDWLYH GLVFRXUVH            
DQDO\VLV RI DXGLR WHFKQRORJ\ SULQW PHGLD WKDW DOVR HQFDSVXODWHV FKDSWHUV WKUHH DQG           
ILYH , EHJLQ E\ SUHVHQWLQJ D GHWDLOHG H[DPLQDWLRQ RI )RXFDXOGLDQ GLVFRXUVH DQDO\VLV           
LQWURGXFLQJ DQG FODULI\LQJ WHUPLQRORJ\ VXFK DV WKH DUFKLYH   WKH LGHD RI            
WKH HQXQFLDWLYH IXQFWLRQ   DQG WKH FRQFHSW RI GLVFRXUVH GHILQHG          
SUHYLRXVO\ $OLJQLQJ WKLV ZRUN ZLWK 6&276 PHWKRGRORJLHV VXFK DV JHQGHUVFULSW DQG          
WKH DQWLSURJUDP $NULFK DQG /DWRXU   , LQYHVWLJDWH WKH DJHQF\ RI GLVFRXUVH            
SDUWLFLSDQWV DQG WKH SRVVLELOLWLHV IRU UXSWXULQJ WKH KHJHPRQLF GLVFRXUVH RI WKH 7DSH           
2S FRPPXQLW\ ,Q RUGHU WR H[SORUH WKLV QRWLRQ RI UXSWXUH , GUDZ XSRQ WKH WKHRUHWLFDO              
ZRUN RI 'HOHX]H DQG *XDWWDUL  , DUJXH WKDW 7DSH 2S LQ SDUWLFXODU WKURXJK LWV              
DGRSWLRQ RI LQWHUYLHZ WUDQVFULSWV DQG WKH LQFOXVLRQ RI D FRPPXQLW\ OHWWHUV VHFWLRQ           
RIIHUV SRVVLELOLWLHV IRU UXSWXUH WKURXJK KRUL]RQWDO HQJDJHPHQW ZLWK FRPPXQLW\        
SDUWLFLSDQWV ODUJHO\ E\ IXQFWLRQLQJ DV DQ LQWHUPHGLDU\ RU SHHU , VXJJHVW WKDW WKLV            
VWUXFWXUDO FRPSRVLWLRQ GHVWUDWLILHV ZKDW SUHYLRXV FKDSWHUV KDYH VKRZQ WR EH D          
KLHUDUFKLFDO DXGLR WHFKQRORJ\ GRPDLQ URRWHG LQ RXWGDWHG GLFKRWRPRXV QRWLRQV RI         
SXEOLFDQGSULYDWHDUHQDVGDWLQJEDFNWRWKHHDUO\QLQHWHHQWKFHQWXU\
7KH ILIWK FKDSWHU SUHVHQWV D GLVFXUVLYH DQDO\VLV RI WKH PXVLF WHFKQRORJ\          
PDJD]LQH 6RXQG 2Q 6RXQG WKH GLIIHUHQFHV EHWZHHQ PXVLF WHFKQRORJ\ DQG DXGLR          

LQGXVWU\ SXEOLFDWLRQV LV FRYHUHG LQ %HQQHWW F  3ULPDU\ UHVHDUFK LV RQFH           
PRUH SURYLGHG LQ WKH IRUP RI DQ H[FKDQJH ZLWK HGLWRULQFKLHI 3DXO :KLWH DV ZHOO DV              
VWDWLVWLFDO HYLGHQFH DQG WKH DQDO\VLV RI DUFKLYH PDWHULDO &HQWUDO WR WKLV FKDSWHU LV            
RQFH PRUH )RXFDXOGLDQ GLVFRXUVH DQDO\VLV DV ZHOO DV 6&276 PHWKRGRORJLHV ,Q          
DGGLWLRQ , H[SORUH WKH FRQFHSW RI SKDOORJRFHQWULVP E\ GUDZLQJ RQ WKH ZRUN RI NH\             
WKHRULVWV LQ WKLV DUHD SDUWLFXODUO\ 'HUULGD  +DUDZD\  DQG %XWOHU            
, FRQWHQG WKDW FHQWUDO WR 6RXQG 2Q 6RXQG¶V KLHUDUFKLFDO DQG H[FOXVLYH VWUXFWXUH LV            
LWV DGKHUHQFH WR D SKDOORJRFHQWULF V\VWHP RI HQXQFLDWLRQ DQG VLJQLILFDWLRQ WKDW          
QHFHVVLWDWHV WKH SULYLOHJLQJ RI WKH PDVFXOLQH VXEMHFW RYHU RWKHU SDUWLFLSDQWV , GUDZ           
XSRQ %XWOHU¶V FRQFHSWLRQ RI SKDOORJRFHQWULVP WKDW RI D µPDVFXOLQLVW VLJQLI\LQJ         
HFRQRP\¶   LQ RUGHU WR GHPRQVWUDWH WKLV ODVW SRLQW LQ SDUWLFXODU ZLWK            
UHVSHFW WR KHJHPRQLF PDVFXOLQH SHUIRUPDQFHV WKDW REMHFWLI\ GHYLDQW SDUWLFLSDQWV        
ZLWKLQ WKLV H[FKDQJH , H[SORUH REMHFWLILFDWLRQ E\ GUDZLQJ RQ WKH ZRUN RI 1XVVEDXP            
 DQG SUHVHQW 6RXQG 2Q 6RXQG DV IXQFWLRQLQJ LQ D ODUJHO\ GLGDFWLF FDSDFLW\            
WKDWREMHFWLILHVFRPPXQLW\SDUWLFLSDQWV
7KH VL[WK FKDSWHU LV FRQFHUQHG ZLWK GHFRQVWUXFWLQJ WKH SHUIRUPDQFHV RI         
PDVFXOLQLW\ UHIHUUHG WR LQ WKH SUHFHGLQJ FKDSWHUV ([SORULQJ DFDGHPLF ZRUN IURP WKH           
ILHOGV RI FXOWXUDO JHQGHU DQG VRXQG VWXGLHV DV ZHOO DV WKH $UW RI 5HFRUG 3URGXFWLRQ              
IRUXP , LQYHVWLJDWH WKH FRQILJXUDWLRQ RI DXGLR GRPDLQ PDVFXOLQLW\ DV LQIRUPHG E\ WKH            
IDFWRUV RI FODVV DQG ZHDOWK , H[DPLQH PDVFXOLQH SHUIRUPDQFHV VXFK DV WKH           
KDQG\PDOHODERXUHU DQG GHFRQVWUXFW KRZ WKHVH UHODWH WR WKH DIRUHPHQWLRQHG        
IDFWRUV DV ZHOO DV FXOWXUDO JHQGHU VWHUHRW\SHV , DOVR SUHVHQW DQ DUJXPHQW DJDLQVW            
WKH QRWLRQ RI D PDVFXOLQLW\ FULVLV ZKLFK VXSSRVHV D IHPLQLVDWLRQ RI PDVFXOLQH           
JHQGHU FRQVWUXFWV DV SUREOHPDWLF 7KH VHFRQG KDOI RI WKLV FKDSWHU H[SORUHV          
RSSRUWXQLWLHV IRU UHLQVFULELQJ WKH GLVFRXUVH RI WKH DXGLR GRPDLQ WKURXJK DQ          
LQYHVWLJDWLRQ RI :RPHQ¶V $XGLR 0LVVLRQ :$0 IRU D PRUH GHWDLOHG LQYHVWLJDWLRQ          
LQWR ZRPHQ DQG WKH DXGLR LQGXVWU\ DQG ILUVWKDQG DFFRXQWV VSHFLILFDOO\ VHH          
5HGGLQJWRQ    , FRQWHQG WKDW LQ LWV IRUPDWLRQ DV D SXEOLF DXGLR             
FRPPXQLW\ :$0 FKDOOHQJHV WKH GRPLQDQW PDVFXOLQH DXGLR GRPDLQ JHQGHUVFULSW        
DQG WKXV RIIHUV RSSRUWXQLWLHV IRU LWV UXSWXUH , FRQWHQG WKDW :$0 HQFRXUDJHV           
HTXDOLW\ DQG GLYHUVLW\ WKURXJK WKH VXEYHUVLRQ RI WKH KHJHPRQLF PDVFXOLQH         
GLVFRXUVH , IRUP D FRPSDULVRQ RI :$0 DORQJVLGH WKH ZRUN RI 3DXOD :ROIH              
ZKR FRQWHQGV WKDW PDVVLILHG DXGLR WHFKQRORJLHV HQDEOH WKH SDUWLFLSDWLRQ RI ZRPHQ          
LQ WKH DXGLR GRPDLQ E\ IDFLOLWDWLQJ WKHLU UHFODPDWLRQ RI PDOH DSSURSULDWHG GRPHVWLF           
VSDFHV VHH DOVR .HLJKWOH\  , FRQWHQG WKDW ZKLOVW XVHIXO WR VRPH H[WHQW            

LQVWHDG WKURXJK D GHFRQVWUXFWLRQ RI PDVFXOLQH SULYLOHJH EURDGHU GHPRJUDSKLF        
LQWHJUDWLRQLQWRWKHDXGLRGRPDLQFDQEHLQWURGXFHG
, FRQFOXGH WKH WKHVLV E\ GHWDLOLQJ P\ RULJLQDO FRQWULEXWLRQ WR NQRZOHGJH LQ           
UHODWLRQ WR WKH ILHOG RI VRXQG VWXGLHV , SUHVHQW D VXPPDU\ RI WKH UHVHDUFK FRQGXFWHG              
DQG RIIHU VHYHUDO SRVVLELOLWLHV IRU LWV IXWXUH DSSOLFDWLRQ RU H[WHQVLRQ ZLWKLQ DQ           
DFDGHPLF FRQWH[W , DOVR VXJJHVW PHDQV IRU PDVFXOLQH UHFRUGLVWV WR GHFRQVWUXFW          
WKHLURZQSULYLOHJHDQGKRPRJHQHLW\ZLWKLQWKHDXGLRGRPDLQ


&KDSWHU7ZR/LWHUDWXUH5HYLHZ

7KLV FKDSWHU LV FRQFHUQHG ZLWK ZKDW , FDOO WKH FXPXODWLYH FRFRQVWUXFWLRQ RI           
DXGLR WHFKQRORJ\ DQG LWV XVHUV %\ WKLV , PHDQ WKH ZD\V LQ ZKLFK ERWK XVHUV RI               
WHFKQRORJ\ DQG WKH DXGLR WHFKQRORJLHV WKHPVHOYHV PHGLDWH WKH SUDFWLFHV DQG         
IXQFWLRQDOLW\ RI RQH DQRWKHU WKURXJK WKH FRQWLQXDO QDYLJDWLRQ RI WKHLU UHVSHFWLYH          
µERUGHUV¶ %LMNHU DQG 3LQFK  [YLL 7KH FKDSWHU HQJDJHV ZLWK DFDGHPLF          
OLWHUDWXUH RQ WKLV VXEMHFW GUDZLQJ RQ WH[WV IURP WKH ILHOG RI WKH VRFLDO FRQVWUXFWLRQ RI              
WHFKQRORJ\ VWXGLHV 6&276 VXFK DV 2XGVKRRUQ DQG 3LQFK  3LQFK DQG          
%LMVWHUYHOG  DQG %LMNHU DQG 3LQFK  ZKLOH GHYHORSLQJ D FRQFHSWLRQ RI           
VRFLDO FRQVWUXFWLYLVW WKHRU\ WKDW DFNQRZOHGJHV ERWK XVHU DQG WHFKQRORJ\ DJHQF\ LQ          
WKHLU PXWXDO GHYHORSPHQW ,Q GRLQJ VR , H[SORUH VRPH RI WKH NH\ GLVFXUVLYH            
WHQGHQFLHV ZLWKLQ WKH ILHOGV RI DXGLR WHFKQRORJ\ VRXQG VWXGLHV WKH $UW RI 5HFRUG            
3URGXFWLRQ DQG WKH FULWLFDO WKHRU\ RI WHFKQRORJ\ , SUHVHQW D FULWLTXH RI QRUPDOLVHG            
FRQFHSWLRQV RI XVHU DQG WHFKQRORJ\ DJHQF\ WKDW UHO\ XSRQ UHVWULFWLYH GHWHUPLQLVWLF          
DQG SHVVLPLVWLF SHUVSHFWLYHV , ZLOO GHPRQVWUDWH KRZ VXFK VLPSOLVWLF DQDO\VHV RI          
DXGLR WHFKQRORJ\ IDLO WR DFNQRZOHGJH ZKDW , VKRZ DV EHLQJ WKH FRPSOH[           
LQWHUGHSHQGHQFH DQG FXPXODWLYH FRFRQVWUXFWLRQ RI DXGLR WHFKQRORJ\ LWV XVHUV DQG         
GLVFRXUVH ,Q GRLQJ VR , DOVR GUDZ XSRQ UHFHQW ZRUN QRWDEO\ $[HO %UXQV              
 RQ WKH WHUP µ3URGXVDJH¶ WKDW UHFRJQLVHV XVHUOHG FRQWHQW FUHDWLRQ ,          
GHPRQVWUDWH KRZ WKH DQWLTXDWHG DQG RXWGDWHG PRGHV RI FRPPXQLFDWLRQ DQG         
HQXQFLDWLRQ LQKHUHQW WR WKH DXGLR GRPDLQ SURKLELW WKH UHDOLVDWLRQ RI %UXQV¶          
FRQFHSWLRQ RI EOXUUHG ERXQGDULHV EHWZHHQ DFWLYH SURGXFWLRQ DQG ZKROO\ SDVVLYH         
FRQVXPSWLRQ
%\ DOLJQLQJ 6&276 PHWKRGRORJLHV ZLWK QRWDEOH DFDGHPLF ZRUN RQ        
WHFKQRORJLFDO SUHFXUVRUV VXFK DV WKDW RI %HQQHWW D 6WHUQH  DQG .DW]           
 , RIIHU D QHZ XQGHUVWDQGLQJ RI PXWXDO FRQVWUXFWLRQ DV SDUW RI WKH WKHVLV¶             
RULJLQDO FRQWULEXWLRQ WR NQRZOHGJH , DUJXH WKDW WKH VRFLDO FRQVWUXFWLRQ RI UHFRUGLQJ           
WHFKQRORJLHV IURP WKHLU LQFHSWLRQ WR WKH SUHVHQW GD\ KDV VXVWDLQHG D EDUULHU WR            
SDUWLFLSDWLRQ LQ WKH DXGLR WHFKQRORJ\ GRPDLQ YLD DQ LPSOLFLW SUHUHTXLVLWH RI          
NQRZOHGJH V\PEROLFDOO\ RSHUDWLRQDOO\ DQG GLVFXUVLYHO\ $V D FRQVHTXHQFH ,        
FRQWHQG WKDW DVVRFLDWHG DXGLR WHFKQRORJ\ FRPPXQLWLHV DUH KLJKO\ H[FOXVLYH DQG         
GHPRJUDSKLFDOO\ KRPRJHQRXV 7R H[SORUH WKHVH FRQFHSWV LQ PRUH GHWDLO , DGGUHVV          
DUJXPHQWV UHJDUGLQJ WKH SURSRVHG µGHPRFUDWLVDWLRQ¶ RI WKH DXGLR ILHOG E\ GUDZLQJ RQ           

WKH ZRUN RI 7RPD] 'H &DUYDOKR  +HZDUG  +RPHU  DQG           
7KpEHUJH
:KLOVW SDUWLFXODU DWWHQWLRQ LV SDLG WR WH[WV IURP ZLWKLQ WKH ILHOGV RI VRXQG            
FXOWXUH VRXQG VWXGLHV WKH $UW RI 5HFRUG 3URGXFWLRQ DQG WKH FULWLFDO WKHRU\ RI            
WHFKQRORJ\ LW LV LPSRUWDQW WR UHFRJQLVH WKDW WKHVH UHVHDUFK DUHDV RIWHQ RYHUODS DQG            
DUH IXQGDPHQWDOO\ LQWHUGLVFLSOLQDU\ LQ QDWXUH DQG DV VXFK WKH UHVHDUFK SUHVHQWHG          
RIWHQ HQFRPSDVVHV EURDGHU DUHDV RI VWXG\ %XLOGLQJ RQ FRPSUHKHQVLYH UHVHDUFK         
FRQFHUQHG ZLWK WKH VRFLDO FRQGLWLRQV RI WHFKQRORJLFDO LQQRYDWLRQ VXFK DV WKRVH RI           
7KpEHUJH  DQG %DUEHU  P\ UHVHDUFK LV IXQGDPHQWDOO\ KROLVWLF LQ LWV           
DSSURDFK %\ WKLV , PHDQ WKDW , QRW RQO\ H[DPLQH WKH KLVWRULFDO GHYHORSPHQW RI             
DXGLR WHFKQRORJ\ GLVFRXUVH EXW DOVR HQJDJH ZLWK LVVXHV FRQFHUQLQJ WKH DJHQF\ RI           
XVHUV DQG WHFKQRORJLHV VSHFLILFDOO\ WKHLU SRWHQWLDO WR PHGLDWH DQG LQVFULEH GLVFRXUVH          
DQG DUWLIDFWV $VVXPLQJ D VRFLDO FRQVWUXFWLYLVW DSSURDFK LQIRUPHG LQ SDUW E\ WKH ZRUN            
RI 2XGVKRRUQ DQG 3LQFK  , UHIOHFW XSRQ WKH QDWXUH RI XVHUV¶ HQJDJHPHQW            
ZLWKLQ WKH DXGLR WHFKQRORJ\ FRPPXQLW\ 2Q WKLV ODVW SRLQW , EXLOG XSRQ WKH            
SLRQHHULQJ ZRUN RI 7KpEHUJH  FRQFHUQLQJ WKH GHPRFUDWLF SRWHQWLDO RI DXGLR          
WRROV DQG , VXJJHVW DV DQ RULJLQDO NQRZOHGJH FRQWULEXWLRQ WKDW WKH FXPXODWLYH           
FRFRQVWUXFWLRQ RI ERWK XVHUV DQG WHFKQRORJ\ KDV UHVXOWHG LQ D GLVFXUVLYH SURSHQVLW\           
WRZDUGVH[FOXVLYLW\ZLWKLQFRQWHPSRUDU\SULQWPHGLDWH[WVDQGFRPPXQLWLHV
,Q RUGHU WR GHILQH WKH SDUWLFLSDQWV RI WKHVH FRPPXQLWLHV , XWLOLVH WKH WHUP            
µUHFRUGLVWV¶ DV RIIHUHG E\ $OELQ =DN  [LL 7KLV FDWHJRU\ LV XVHIXO LQ JURXSLQJ D              
VHULHV RI GLVSDUDWH GHILQLWLRQV FRQFHUQHG ZLWK DXGLR SURGXFWLRQ SUDFWLFHV DQG         
RFFXSDWLRQV WKDW VHHN WR GLVWLQJXLVK EHWZHHQ WKH UROHV RI HQJLQHHUV SURGXFHUV          
PXVLFLDQV HWF DV FRPSRQHQWV RI D UHFRUGLQJ FKDLQ LELG D GLVFXVVLRQ RI ZKLFK            
OLHV EH\RQG WKH VFRSH RI WKLV ZRUN  :LWK UHVSHFW WR P\ RZQ ZRUN SDUWLFXODUO\ LQ WKH               
FDVH RI WKH SULQW PHGLD VRXUFHV LQYHVWLJDWHG WKH WHUP UHFRUGLVWV LV XVHIXO LQ            
LGHQWLI\LQJ FRPPXQLW\ SDUWLFLSDQWV UHJDUGOHVV RI WKHLU RFFXSDWLRQ ZLWKLQ WKH DXGLR         
LQGXVWU\ ZKLFK LV RIWHQ XQVSHFLILHG 0RUH WKDQ WKLV ZLWKLQ WKH FRQWH[W RI WKLV WKHVLV             
, DP SULQFLSDOO\ FRQFHUQHG ZLWK WKH PHDQV WKURXJK ZKLFK DXGLR HQJLQHHUV VLJQLI\ DV            
OHJLWLPDWH FRPPXQLW\ SDUWLFLSDQWV ZLWKLQ GLVFRXUVH DQG WKXV WKH WHUP µUHFRUGLVWV¶         
IXQFWLRQVDVDXVHIXOUXEULF
5HJDUGLQJ WKLV VLJQLILFDWLRQ , FRQWHQG WKDW D KLVWRULFDO VXEMHFWREMHFW        
GLFKRWRP\ SHUPHDWHV DOO FRQWHPSRUDU\ FRPPXQLFDWLRQ SUDFWLFHV RI WKH DXGLR        
 )RU D PRUH GHWDLOHG XQGHUVWDQGLQJ RI KRZ WKHVH UROHV DUH GLIIHUHQWLDWHG VHH 7KpEHUJH             


WHFKQRORJ\ GRPDLQ HJ GLVFRXUVH WKH HQXQFLDWLYH IXQFWLRQ DQG WKXV YLVLELOLW\ DQG          
OHJLWLPDF\ LQFOXGLQJ LWV DVVRFLDWHG FRPPXQLWLHV DQG LWV UHVSHFWLYH SDUWLFLSDQWV ,         
SUHVHQW D FDVH IRU WKH FRQVLGHUDWLRQ RI DXGLR WHFKQRORJ\ FRPPXQLW\ GLVFRXUVH DV           
EHLQJ LQKHUHQWO\ H[FOXVLYH EDVHG RQ WKH QHFHVVDU\ RWKHULQJ DQG WKXV WKH          
REMHFWLILFDWLRQ VHH 1XVVEDXP  RI WKRVH FRQVLGHUHG WR EH QRQUHFRUGLVWV         
WKURXJK D VHULHV RI GLVFUHWH \HW LQWHUGHSHQGHQW GLVFXUVLYH IHDWXUHV DV ODWHU FKDSWHUV           
GHPRQVWUDWH LQ GHSWK 7KXV UHFRUGLVWV DUH RQO\ PDGH YLVLEOH DW WKH H[SHQVH RI            
DQRWKHU
V WKH QRQUHFRUGLVW H[FOXVLRQ DQG UHODWLYH LQYLVLELOLW\ 7KH µUHFRUGLVW¶ LV         
WKHUHIRUH WKH VXEMHFW ZLWKLQ D GLFKRWRPRXV GLVFXUVLYH VWUXFWXUH WKDW SULYLOHJHV D          
VHOHFW IHZ ZLWKLQ D ULJLG FRPPXQLFDWLRQ KLHUDUFK\ 7KH VXEMHFW FDQ DV ODWHU FKDSWHUV            
H[DPLQH LQ PXFK JUHDWHU GHSWK RQO\ H[LVW WKURXJK WKH REMHFWLILFDWLRQ RI DQRWKHU ,W LV             
IRU WKLV SULPDU\ UHDVRQ WKDW WKH H[WHQVLRQ RI =DN¶V RULJLQDO GHILQLWLRQ RI D µUHFRUGLVW¶             
ZDV VHOHFWHG DV LW HQFRPSDVVHV PDQ\ PRUH WUDGLWLRQDOO\ LVRODWHG UROHV ZLWKLQ WKH           
DXGLR SURGXFWLRQ SURFHVV DQG WKXV XQGHUOLQHV WKHLU H[LVWHQFH DW WKH H[SHQVH RI           
WKRVHH[FOXGHG
$V SUHYLRXVO\ VXJJHVWHG WKLV FKDSWHU LQYHVWLJDWHV WKH LQWHUGHSHQGHQW       
GHYHORSPHQW RI ERWK XVHUV DQG WHFKQRORJ\ DV ZHOO DV WKHLU PXWXDO FRFRQVWUXFWLRQ           
$Q DQDO\VLV RI WKLV FRPSOH[ FRQILJXUDWLRQ DOVR UHYHDOV WKH SRWHQWLDO VXLWDELOLW\ RI           
FRPSDUDEOH WHUPLQRORJ\ IRU µUHFRUGLVWV¶ ZLWK UHVSHFW WR WKHLU UROHV FRQFHUQLQJ         
FRQVXPSWLRQ DQG SURGXFWLRQ VXFK DV $[HO %UXQV¶ WHUP µ3URGXVHU¶   DQG           
$OYLQ 7RIIOHU¶V µ3URVXPHU¶  &RQFHUQLQJ WKH ODWWHU 7RIIOHU VXJJHVWV LQ KLV          
VHPLQDO ZRUN 7KH 7KLUG :DYH  WKDW ZLWK PDVVLILHG IRUPV RI WHFKQRORJ\ WKH            
UROHV RI FRQVXPHU DQG SURGXFHU ZLOO LQHYLWDEO\ DOLJQ DQG RYHUODS LQ RUGHU WR VDWLDWH             
GHFOLQLQJ EXVLQHVV SURILWV UHVXOWLQJ LQ µSURVXPHU¶ FXVWRPLVDWLRQ DQG VSHFLDOLVDWLRQ        
  %UXQV KDV FULWLTXHG 7RIIOHU¶V ODEHO KRZHYHU VXJJHVWLQJ WKDW µWKH          
SURVXPHU LV FOHDUO\ QRW WKH VHOIPRWLYDWHG FUHDWLYH RULJLQDWRU DQG GHYHORSHU RI QHZ           
FRQWHQW  EXW VLPSO\ D SDUWLFXODUO\ ZHOOLQIRUPHG DQG WKHUHIRUH ERWK SDUWLFXODUO\          
FULWLFDO DQG SDUWLFXODUO\ DFWLYH FRQVXPHU¶ %UXQV   +HUH %UXQV LV UHIHUULQJ WR            
ZKDW WKLV WKHVLV LGHQWLILHV DV µKREE\LVW¶ OLWHUDWXUH DQG SUDFWLWLRQHUV DQ DQDO\VLV RI           
ZKLFK IRUPV WKH IRFXV RI &KDSWHU 7KUHH LQ SDUWLFXODU WKH µKLJKO\ VSHFLDOLVHG KLJK            
HQG FRQVXPHUV ZKLFK H[LVW LQ DUHDV VXFK DV KLIL¶ LELG %UXQV VHHNV WR HVWDEOLVK             
WKH WHUP µSURGXVHU¶ DV D UHVSRQVH RI VRUWV WR WKH ZLGHVSUHDG DGRSWLRQ RI 7RIIOHU¶V             
ODEHO WR GHVFULEH VSHFLDOLVHG FRPPXQLWLHV WKDW DUH XOWLPDWHO\ IUDFWXUHG DQG         
IUDJPHQWHG IURP WKH µPDLQVWUHDP¶   ,Q LW¶V VWHDG %UXQV¶ FRQFHSW RI           
µSURGXVDJH¶ IRFXVHV RQ FROODERUDWLYH FRPPXQLW\EDVHG RUJDQLVDWLRQDO VWUXFWXUHV      

WKDW UHVLVW KLHUDUFK\ WKURXJK FRPPRQ RZQHUVKLS DQG WKH SHUSHWXDO GHYHORSPHQW RI          
VRFDOOHG µXQILQLVKHG DUWHIDFWV¶ VXFK DV :LNLSHGLD DQG <RX7XEH FRQWHQW          
7KXV ERWK 7RIIOHU DQG %UXQV HQYLVLRQ SRVVLELOLWLHV IRU WKH UROHV RI FRQVXPHU DQG            
SURGXFHU WR PHUJH DQG DUH WKXV XVHIXO H[SUHVVLRQV ZKHQ DVVHVVLQJ WKH UHODWLYH           
LQIOXHQFH RU PHGLDWLYH SRWHQWLDO RI XVHUV ZLWK UHVSHFW WR WHFKQRORJ\ :KDW WKH\ IDLO WR             
FRQVLGHU KRZHYHU DUH WKH LPSOLFDWLRQV IRU XVHU DQG WHFKQRORJLHV FRFRQVWUXFWLRQ         
ZLWKUHVSHFWWRGLVFRXUVHDQGGLVFXUVLYHIRUPDWLRQVZLWKLQFRPPXQLW\KLHUDUFK\
7KH IRFXV RI WKLV WKHVLV OLHV FOHDUO\ ZLWK WKH VWXG\ RI PDVFXOLQLW\ KLVWRULFDO            
DQG FRQWHPSRUDU\ JHQGHUHG GLYLVLRQV RI ODERXU DV ZHOO DV WKH H[FOXVLYH SRWHQWLDO RI            
WKH DXGLR WHFKQRORJ\ GRPDLQ DQG KRZ WKHVH WKHPHV EHFRPH PDQLIHVW DV GLVFXUVLYH           
IHDWXUHV , FRQWLQXDOO\ GHPRQVWUDWH KRZ DQ DQWLTXDWHG DQG KLJKO\ VWUDWLILHGVWULDWHG         
VHH &KDSWHU )LYH DQG KLHUDUFKLFDO PRGHO RI FRPPXQLFDWLRQ DQG HQXQFLDWLRQ         
LQKHUHQW WR WKH DXGLR GRPDLQ LV UHLQVFULEHG DV D UHVXOW RI XVHU DQG WHFKQRORJ\             
LQWHUGHSHQGHQFH 7KXV , FRQWHQG WKDW WKH UHDOLVDWLRQ RI %UXQV¶ FRQFHSWLRQ RI          
µSURGXVDJH¶ URRWHG LQ µFRPPXQLW\ VWUXFWXUHV >WKDW@ DUH XVXDOO\ KHWHUDUFKLFDO UDWKHU         
WKDQKLHUDUFKLFDO¶LVSURKLELWHG+HIXUWKHUVXJJHVWVWKDW

µ3URGXVDJH LV EDVHG LQ WKH ILUVW LQVWDQFH RQ FROODERUDWLRQ DQG         
FRQVHQVXV DQG UXOHV DUH JHQHUDOO\ HQIRUFHG E\ WKH FRPPXQLW\ UDWKHU         
WKDQ E\ LQGLYLGXDO OHDGHUV &RPPXQLWLHV DUH DOVR KLJKO\ SHUPHDEOH IRU         
QHZFRPHUV ZLWK DSSURSULDWH VNLOOV DQG LQWHUHVWV DV ORQJ DV WKH\ DUH          
SUHSDUHG WR DFFHSW WKH FRPPXQLW\¶V RYHUDOO UXOHV DQG YDOXHV¶ %UXQV         


$V ODWHU FKDSWHUV RI WKLV WKHVLV GHPRQVWUDWH NQRZOHGJH RI DXGLR WHFKQRORJ\ LV           
KHDYLO\ SROLFHG DQG JXDUGHG E\ FRPPXQLW\ JDWHNHHSHUV UHVWULFWLQJ DQG UHJXODWLQJ         
ZKR FDQ RU FDQQRW EH DVVLPLODWHG LQWR UHVSHFWLYH FRPPXQLWLHV 0RUH WKDQ WKLV ,            
GHPRQVWUDWH KRZ NQRZOHGJH FRPHV WR EH FRGLILHG DV PDVFXOLQH EDVHG WZHQWLHWK          
FHQWXU\ SHUFHSWLRQV RI ODERXU VXLWDELOLW\ 7KHUHIRUH ZKLOVW 7RIIOHU ZRXOG LQGLFDWH WKDW          
JHQGHUHG GLYLVLRQV RI ODERXU VXLWDELOLW\ HPHUJHG GXULQJ WKH LQGXVWULDO UHYROXWLRQ RU          
µVHFRQG ZDYH¶ DQG SHUVLVW WRGD\ DV D µPRGHUQ 
EDWWOH RI WKH VH[HV
 >WKDW@ FDQ EH              
WUDFHG LQ ODUJH PHDVXUH WR WKH FRQIOLFW EHWZHHQ WZR ZRUNVW\OHV¶   LW LV             
P\ FRQWHQWLRQ WKDW FRQWHPSRUDU\ DXGLR WHFKQRORJ\ GLVFRXUVH UHPDLQV ILUPO\        
JURXQGHG LQ D GLYLGH UHSUHVHQWHG E\ WKHVH VRFDOOHG µZRUNVW\OHV¶ WKDW RI SHUFHLYHG           
PDVFXOLQH REMHFWLYLW\ DQG IHPDOH VXEMHFWLYLW\ $V D FRQVHTXHQFH RI WKH PDQ\          
IDFWRUV KLJKOLJKWHG DERYH , KDYH RSWHG WR XWLOLVH WKH WHUP µUHFRUGLVWV¶ ZLWKLQ WKLV            
WKHVLV DV PRUH VR WKDQ WKH ODEHOV RI 7RIIOHU DQG %UXQV LW IXQFWLRQV DV D              

XQLYHUVDOLVLQJ GHVFULSWLRQ WKDW DOORZV RQH WR PRUH FORVHO\ VFUXWLQLVH WKH UROH RI           
GLVFXUVLYH PDVFXOLQLW\ ZLWKLQ WKH DXGLR GRPDLQ LQ SDUWLFXODU ZLWK UHJDUGV WR          
FRPPXQLW\KLHUDUFK\

6LWXDWLQJWKH:RUN

-RQDWKDQ 6WHUQH REVHUYHV LQ 7KH $XGLEOH 3DVW  WKDW 
SHRSOH GHVLJQ          
DQG XVH WHFKQRORJLHV WR HQKDQFH RU SURPRWH FHUWDLQ DFWLYLWLHV DQG GLVFRXUDJH          
RWKHUV 7HFKQRORJLHV DUH DVVRFLDWHG ZLWK KDELWV VRPHWLPHV FU\VWDOOLVLQJ WKHP DQG         
VRPHWLPHV HQDEOLQJ WKHP 7KH\ HPERG\ LQ SK\VLFDO IRUP SDUWLFXODU GLVSRVLWLRQV DQG          
WHQGHQFLHV
   .HLWK 1HJXV FRQYH\V D VLPLODU VHQWLPHQW VXJJHVWLQJ WKDW          
XVHU SUDFWLFHV µFDQQRW EH VHSDUDWHG IURP WKHLU UHDOLVDWLRQ LQ DQG WKURXJK SDUWLFXODU           
WHFKQRORJLHV DQG WKH ZD\ LQ ZKLFK VSHFLILF JURXSV DQG LQGLYLGXDOV KDYH VWUXJJOHG WR            
H[HUW FRQWURO RYHU WKH XVH DQG GHILQLWLRQ RI WKHVH WHFKQRORJLHV¶             
&RQVLGHULQJ WKH LQWHUGHSHQGHQW UHODWLRQVKLS RI DXGLR WHFKQRORJ\ DQG LW¶V XVHUV WKHQ          
LW LV QHFHVVDU\ WR LQWHUSUHW WKH YDULHG VRFLRORJLFDO DQG GLVFXUVLYH FXOWXUHV WKDW KDYH            
LQIRUPHG DXGLR WHFKQRORJ\ GHVLJQ DQG LPSOHPHQWDWLRQ DV ZHOO DV WKLV YHU\ VDPH           
WHFKQRORJ\¶V VRFLDO LPSDFW DV SDUW RI D SHUSHWXDO F\FOH RI UHLQVFULSWLRQ %\ WKLV ,             
PHDQ WR VXJJHVW WKDW IROORZLQJ 2XGVKRRUQ DQG 3LQFK µLQ DGGLWLRQ WR VWXG\LQJ ZKDW            
XVHUV GR ZLWK WHFKQRORJ\ ZH DUH LQWHUHVWHG LQ ZKDW WHFKQRORJLHV GR WR XVHUV¶              

7KH DQDO\VLV FRQGXFWHG ZLWKLQ WKLV WKHVLV WKHUHIRUH GUDZV XSRQ D QXPEHU RI           
SUHYLRXVO\ XQFRQQHFWHG VRXUFHV DV D PHDQV RI HVWDEOLVKLQJ SRLQWV RI UHIOHFWLRQ          
FRQFHUQLQJ WKH FRFRQVWUXFWLRQ RI XVHUV DQG WHFKQRORJLHV 7KH LPSOLFDWLRQV RI WKLV          
LQWHUVHFWLRQ DUH LQYHVWLJDWHG µLQ RUGHU WR PDNH PRUH PHDQLQJIXO FRQQHFWLRQV         
EHWZHHQ KRZ WHFKQRORJ\ LV SURGXFHG DQG XOWLPDWHO\ XVHG¶ %DUEHU  LQ          
SDUWLFXODU ZLWK UHVSHFW WR WKH H[FOXVLRQ DQG PDUJLQDOLVDWLRQ RI VSHFLILF GHPRJUDSKLFV          
)HHQEHUJ   $OLJQLQJ %DUEHU¶V FRQFHSW ZLWK D VHULHV RI VLJQLILFDQW VRFLDO           
FRQVWUXFWLYLVW PHWKRGRORJLHV QRWDEO\ JHQGHUVFULSW YDQ 2RVW   DV        
ZHOO DV $QGUHZ )HHQEHUJ¶V VHPLQDO ZRUN RQ WKH FULWLFDO WKHRU\ RI WHFKQRORJ\             
>@ , DP SDUWLFXODUO\ FRQFHUQHG ZLWK KRZ XVHUV DUH SURGXFHG ZLWKLQ WKLV IUDPH            
EXW PRUH VR µWKH FRQVHTXHQFHV RI SHUVLVWLQJ GLYLVLRQV EHWZHHQ FODVVHV DQG          
EHWZHHQ UXOHUV DQG UXOHG LQ WHFKQLFDOO\ PHGLDWHG LQVWLWXWLRQV RI DOO W\SHV¶ )HHQEHUJ           
  $V VXFK WKLV WKHVLV H[WHQGV EH\RQG WKH UHDOPV RI WKH FULWLFDO WKHRU\ RI              
WHFKQRORJ\ DQG VRFLDO FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV DQG FRPHV WR DOVR          

HQFRPSDVV PDVFXOLQLW\ DQG JHQGHU VWXGLHV SDUWLFXODUO\ WKH ZRUN RI %XWOHU           
+DUDZD\  DQG %H\QRQ  DV ZHOO DV SKLORVRSKLFDO ZRUNV FRQFHUQLQJ          
SKDOORJRFHQWULVP 'HUULGD  DQG )RXFDXOGLDQ GLVFRXUVH DQDO\VLV )RXFDXOW       
  7KLV LV QRW WR VXJJHVW WKDW WH[WV IURP WKH DIRUHPHQWLRQHG ILHOGV DUH QRW              
ZRUWK\ RI FRQVLGHUDWLRQ DV LQGHHG WKH IROORZLQJ VHFWLRQ GHWDLOV WKHLU PDQ\ YDOXDEOH           
FRQWULEXWLRQV EXW UDWKHU WKDW D PRUH XVHIXO XQGHUVWDQGLQJ RI DXGLR FRPPXQLW\          
SDUWLFLSDWLRQ DQG H[FOXVLRQ FDQ EH JDWKHUHG E\ EURDGHQLQJ WKH OLWHUDWXUH EDVH WR           
DFFRPPRGDWHVRXUFHVIURPRWKHUGLVFLSOLQHV
,Q GLVFXVVLQJ WKH IRUP DQG UHVHDUFK DSSURDFK RI KLV VHPLQDO ZRUN $Q\           
6RXQG <RX &DQ ,PDJLQH  7KpEHUJH VXJJHVWV WKDW µIRU WKH UHVHDUFKHU  WKH            
HQWLUH QHWZRUN RI UHODWLRQVKLSV >LQ WKH UHDOP RI DXGLR SURGXFWLRQ@ QHHGV WR EH NHSW             
ILUPO\ ZLWKLQ YLHZ¶   2QH PXVW WKHUHIRUH DFNQRZOHGJH WKH QHHG IRU           
LQWHUGLVFLSOLQDU\ UHVHDUFK DUHDV DQG DVVRFLDWHG PHWKRGRORJLHV WKDW GHPRQVWUDWH DQ        
DZDUHQHVV RI VRFLDO FRQVWUXFWLYLVP WKH FULWLFDO WKHRU\ RI WHFKQRORJ\ JHQGHU DQG          
PDVFXOLQLW\ VWXGLHV DV ZHOO DV FRQWLQHQWDO SKLORVRSK\ QRW OHDVW ZKHQ DVVHVVLQJ          
ZKDW WKLV WKHVLV GHPRQVWUDWHV DV EHLQJ DQ RYHUZKHOPLQJO\ H[FOXVLYH PDVFXOLQH         
+HZDUG  'RXJODV  &DPSEHOO  &LWURQ  +X\VVHQ          
GRPLQDWHG LQGXVWU\ RI µGRXEOH SURGXFWLRQ¶ 7KpEHUJH   %HQQHWW F         
 WKDW IHWLVKLVHV DXGLR WHFKQRORJ\ ZLWKLQ GLVFRXUVH VHH %HQQHWW¶V FRQFHSW RI          
µWHFKQRSRUQ¶FDVDPHDQVRISHUSHWXDWLQJFRPPXQLW\KLHUDUFK\
:LWK WKHVH SRLQWV LQ PLQG , KDYH VRXJKW WR VLWXDWH P\ ZRUN LQ WKH ILHOG RI               
VRXQG VWXGLHV 7KLV ILHOG ZDV RULJLQDOO\ GHILQHG E\ WZR RI LWV OHDGLQJ ILJXUHV DV µDQ              
HPHUJLQJ LQWHUGLVFLSOLQDU\ DUHD WKDW VWXGLHV WKH PDWHULDO SURGXFWLRQ DQG        
FRQVXPSWLRQ RI PXVLF VRXQG QRLVH DQG VLOHQFH DQG KRZ WKHVH KDYH FKDQJHG           
WKURXJKRXW KLVWRU\ DQG WKURXJKRXW GLIIHUHQW VRFLHWLHV¶ 3LQFK DQG %LMVWHUYHOG          
 0RUH UHFHQWO\ -RQDWKDQ 6WHUQH KDV VXJJHVWHG VRXQG VWXGLHV DV µD QDPH IRU            
WKH LQWHUGLVFLSOLQDU\ IHUPHQW LQ WKH KXPDQ VFLHQFHV WKDW WDNHV VRXQG DV LWV DQDO\WLFDO            
SRLQW RI GHSDUWXUH RU DUULYDO %\ DQDO\VLQJ ERWK VRQLF SUDFWLFHV DQG WKH GLVFRXUVHV            
DQG LQVWLWXWLRQV WKDW GHVFULEH WKHP LW UHGHVFULEHV ZKDW VRXQG GRHV LQ WKH KXPDQ            
ZRUOG DQG ZKDW KXPDQV GR LQ WKH VRQLF ZRUOG¶   0RVW VLJQLILFDQWO\ ERWK RI              
WKHVH GHILQLWLRQV SRLQW WR VRXQG VWXGLHV DV EHLQJ IXQGDPHQWDOO\ LQWHUGLVFLSOLQDU\         
7KLV WKHUHIRUH OHQGV VFKRODUV D GHJUHH RI IOH[LELOLW\ ZLWK UHVSHFW WR DSSURDFK DQG            
PHWKRGRORJ\ DV WKHUH H[LVWV µQR SULRUL SULYLOHJHG JURXS RI PHWKRGRORJLHV¶ 6WHUQH          
  WKURXJK ZKLFK WR LQYHVWLJDWH WKH ILHOG ,W LV SHUKDSV EHWWHU WKHUHIRUH WR             
SRVLWLRQ VRXQG VWXGLHV DV D VHULHV RI LQWHOOHFWXDO DVSLUDWLRQV UDWKHU WKDQ D GLVFUHWH            

VHW RI REMHFWV RU PHWKRGV 6WHUQH   DV WKH LQWHUGLVFLSOLQDU\ QDWXUH RI LWV             
FRQVWUXFWLRQ HQVXUHV D OHYHO RI GLVFUHSDQF\ DPRQJVW DXWKRUV DV ZHOO DV WKH WH[WV            
SURGXFHG ,Q IDFW PXFK RI WKH DVVRFLDWHG OLWHUDWXUH LV GLVWLQJXLVKHG SULPDULO\          
EHFDXVHRILWVVHOIDZDUHQHVVDVVLQJOHFRPSRQHQWVZLWKLQDPXFKODUJHUZKROH
7KH IROORZLQJ OLWHUDWXUH UHYLHZ FRQWULEXWHV WR WKH JURZLQJ ILHOG RI VRXQG          
VWXGLHV E\ UHFRJQLVLQJ WKLV FRPSOH[LW\ DQG DQDO\VLQJ D VHULHV RI SUHYLRXVO\ XQOLQNHG           
WH[WV WKDW ZKHQ DVVHVVHG FROOHFWLYHO\ HVWDEOLVKHV D QHZ FRQFHSWLRQ RI DXGLR          
WHFKQRORJ\FRPPXQLWLHVDQGWKHLURIWHQH[FOXVLYHGLVFXUVLYHSUDFWLFHV

8QGHUSLQQLQJ7KHRULHVRI&RPPRGLW\3URGXFWLRQDQG&RQVXPSWLRQ

,Q RUGHU WR IUDPH PXFK RI WKH FULWLFDO OLWHUDWXUH FRQVLGHUHG LQ WKLV FKDSWHU LW LV              
XVHIXO DW WKLV SRLQW WR FRQVLGHU ZKDW LV PHDQW E\ WKH VRFLDO FRQVWUXFWLRQ RI             
WHFKQRORJ\ ZLWKLQ WKH FRQWH[W RI P\ RZQ UHVHDUFK DQG FKDUW LWV GHYHORSPHQW DV D             
ILHOG RI VWXG\ EHJLQQLQJ ZLWK LWV FRQFHSWLRQ LQ WKH ODWH V 3ULRU WR WKLV KRZHYHU              
LW LV RI WKH XWPRVW LPSRUWDQFH WKDW , LGHQWLI\ WKH WKHRUHWLFDO RULJLQV RI WKLV VFKRRO RI               
WKRXJKW DQG GHPRQVWUDWH WKH ODVWLQJ LPSUHVVLRQ VHYHUDO WKHRULVWV KDYH KDG XSRQ          
WKH LQWHUUHODWLRQV EHWZHHQ SURGXFWLRQ DQG FRQVXPSWLRQ SDUWLFXODUO\ ZLWK UHVSHFW WR         
WKH HPHUJHQFH RI PDVV SURGXFWLRQ WHFKQRORJLHV LQ WKH HDUO\ WZHQWLHWK FHQWXU\ 7KH           
VLJQLILFDQFH RI WKHVH ZRUNV LQ UHODWLRQ WR WKH DIRUHPHQWLRQHG FRQFHSW RI JHDU           
IHWLVKLVP LV WKXV DOVR H[SORUHG E\ H[DPLQLQJ WKH LQWHUGHSHQGHQW JURZWK RI          
SURGXFWLRQDQGFRQVXPSWLRQ
*XLGR 6FKXO] KDV QRWHG WKDW µDOUHDG\ LQ KLV HDUOLHVW ZULWLQJV « 0DU[ XVHV WKH             
H[SUHVVLRQ ³IHWLVK´ RU ³IHWLVKLVP¶¶¶   EXW WKDW LW LV QRW XQWLO PXFK ODWHU WKDW WKH               
FRQFHSW LV H[SOLFLWO\ WLHG WR WKH SROLWLFDO HFRQRP\ DQG LQ SDUWLFXODU DQ DQDO\VLV RI WKH              
FRPPRGLW\ GHILQHG E\ 0DU[ DV µDQ REMHFW RXWVLGH XV D WKLQJ WKDW E\ LWV SURSHUWLHV              
VDWLVILHV KXPDQ ZDQWV RI VRPH VRUW RU DQRWKHU¶ 0DU[  >@  7KH            
PDQLIHVWDWLRQ RI IHWLVKLVP ZLWK UHVSHFW WR WKLV FRPPRGLW\ WKXV LQIRUPV WKH SRSXODU           
FRQFHSW RI µFRPPRGLW\ IHWLVKLVP¶ DOWKRXJK DV 6FKXO] KDV REVHUYHG µ0DU[ QHYHU          
XVHG WKH H[SUHVVLRQ ³FRPPRGLW\ IHWLVKLVP´ ³:DUHQIHWLVFKLVPXV´ >GHVSLWH@ PRVW RI        
WKH OLWHUDWXUH RQ 0DU[¶V FRQFHSW RI IHWLVKLVP FDOO>LQJ@ LW WKDW¶ 6FKXO]    ,Q             
GLVFXVVLQJ WKH UHODWLRQV EHWZHHQ SURGXFWLRQ DQG WKH FRPPRGLW\ LWVHOI 0DU[ UHIHUUHG          
LQVWHDG WR µIHWLVKLVP¶ DV EHLQJ D IDOVH EHOLHI LQ WKH µQDWXUDO¶ DVFULSWLRQ RI VRFLDO             
SURSHUWLHV WR IHWLVKLHG REMHFWV FRPPRGLWLHV 7R FODULI\ FRPPRGLW\ IHWLVKLVP UHIHUV         
)RUDW\SLFDOH[DPSOHVHH'H$QJHOLV

WR D EHOLHI LQ WKH LQWULQVLF TXDOLWLHV RI REMHFWV H[WHUQDO WR D FRPSOH[ SROLWLFDO HFRQRP\              
RI SURGXFWLRQ DQG FRQVXPSWLRQ $V 0DU[ VWDWHV WKH µH[WHQW VRPH HFRQRPLVWV DUH           
PLVOHG E\ WKH )HWLVKLVP LQKHUHQW LQ FRPPRGLWLHV RU E\ WKH REMHFWLYH DSSHDUDQFH RI            
WKH VRFLDO FKDUDFWHULVWLFV RI ODERXU LV VKRZQ DPRQJVW RWKHU ZD\V E\ WKH GXOO DQG             
WHGLRXV TXDUUHO RYHU WKH SDUW SOD\HG E\ 1DWXUH LQ WKH IRUPDWLRQ RI H[FKDQJH YDOXH¶             
 >@  ,Q FRQWUDVW DQ DZDUHQHVV RI WKH KLJKO\ UHJXODWHG LQIUDVWUXFWXUHV           
RI VRFLDO SRZHU WKDW DWWULEXWH YDOXH WR FRPPRGLWLHV DV D FRPSRQHQW RI SURGXFWLRQ            
DUH VHSDUDWHO\ H[SORUHG E\ 0DU[ WKURXJK µIHWLVK FKDUDFWHU¶ ,W LV WKH IRUPHU WHUP WKDW             
SHUKDSV EHVW LQIRUPV P\ RZQ FRQFHSWLRQ RI JHDU IHWLVKLP LQ WKDW DXGLR WHFKQROJLHV            
DUH RIWHQ YLHZHG LQ LVRODWLRQ RXWVLGH RI WKHLU LPPHGLDWH XVH DQG SUDFWLFH %HQQHWW            
F  RU LQGHHG WKHLU µIXQFWLRQ¶ DV QRWHG E\ FULWLFDO WHFKQRORJ\ VFKRODU           
$QGUHZ )HHQEHUJ   $XGLR WHFKQRORJLHV FRPPRGLWLHV DUH LQVWHDG        
ZLHOGHG E\ UHFRUGLVWV DV D FODLP WR SRZHU DQG µSUHVWLJH¶ DV H[SORUHG E\ 7KRUVWHLQ             
9HEOHQ LQ 7KH 7KHRU\ RI WKH /HLVXUH &ODVV  DQG GLVFXVVHG EHORZ )HWLVKLVP            
LQVWHDG DV 0DU[ QRWHV µ DWWDFKHV LWVHOI WR WKH SURGXFWV RI ODERU >DQG LV WKXV@             
LQVHSDUDEOH IURP WKH SURGXFWLRQ RI FRPPRGLWLHV¶  >@  $V VXFK WKH           
FRQFHSW RI IHWLVKLVP SD\V SDUWLFXODU DWWHQWLRQ WR WKH KXPDQ¶V WKH VXEMHFW¶V          
PHGLDWLRQ DQG LQWHUSUHWDWLRQ RI REMHFWV 2Q WKLV SRLQW 6FKXO] KDV REVHUYHG WKDW µWKH            
UHLILFDWLRQ RI VRFLDO UHODWLRQV WKDW JLYHV ULVH WR WKH FRPPRGLW\ IHWLVK LV LPSOLHG LQ WKH              
FRPPRGLW\ LWVHOI DQG LV LQHYLWDEOH¶ 6FKXO]   +HUH 6FKXO] DFNQRZOHGJHV WKH           
FRPSOH[ LQWHUGHSHQGHQFH WKDW FKDUDFWHULVHV VXEMHFWREMHFW UHODWLRQV DQG LQ       
SDUWLFXODU WKH UROH RI WKH PDUNHW HFRQRP\ LQ DWWULEXWLQJ YDOXH DQG PHDQLQJ WR WKH             
REMHFW :LWKLQ WKH FRQWH[W RI WKLV WKHVLV WKLV SURFHVV LV H[SORUHG WKURXJK VRFLDO            
FRQVWUXFWLYLVW PHWKRGRORJLHV DV GHWDLOHG LQ VHFWLRQ  3ULRU WR DQ H[DPLQDWLRQ RI           
WKHVH WKHRULHV KRZHYHU LW LV XVHIXO WR FRQWLQXH WR H[DP WKH LQIOXHQFH RI HDUOLHU WH[WV              
XSRQWKLVVLJQLILFDQWILHOGRIVWXG\
7KH LQWHOOHFWXDO LQIOXHQFH RI .DUO 0DU[ LV QRWDEO\ IDU UHDFKLQJ ,Q UHODWLRQ WR            
WKH FRQFHSW RI JHDU IHWLVKLVP KRZHYHU WKH WKHRU\ RI µFRQVSLFXRXV FRQVXPSWLRQ¶ SXW           
IRUWK E\ 7KRUVWHLQ 9HEOHQ LV SHUKDSV WKH PRVW YDOXDEOH H[WHQVLRQ  >@ &K            
 9HEOHQ VXJJHVWV WKDW WKH µVSHFLDOLVHG FRQVXPSWLRQ RI JRRGV DV HYLGHQFH RI           
SHFXQLDU\ VWUHQJWK « LV WUDFHDEOH EDFN WR WKH LQLWLDO SKDVH RI SUHGDWRU\ FXOWXUH¶            
LELG  ,W LV WKLV SUHGDWRU\ DQG QHFHVVDULO\ FRPSHWLWLYH EHKDYLRXU WKDW HSLWRPLVHV           
FRQVSLFXRXV FRQVXPSWLRQ ZKHUHE\ WKH SURFXUHPHQW RI µOX[XU\ JRRGV¶ RU LQGHHG         
IHWLVKLVHG FRPPRGLWLHV LV LPSOHPHQWHG DV D PHDQV RI GLVSOD\LQJ HFRQRPLF DQG          
WKXV VRFLDO SRZHU WKURXJK WKHLU H[KLELWLRQ LQ SXEOLF VSDFH $ FRPPRGLWLHV¶ VRFLDOO\           

DVFULEHG YDOXH LV WKHUHIRUH H[SOLFLWO\ WLHG WR LWV XVHU DV D VLQJXODU DJHQW ZLWKLQ D              
FRPSOH[ KLHUDUFK\ URRWHG LQ SRZHU DFTXLVLWLRQ EH WKLV OLWHUDO RU E\ DUWLIDFW           
DVVRFLDWLRQ $ FORVHU DQDO\VLV RI 9HEOHQ¶V WKHRU\ H[SRVHV WKH µUXOHV¶ DV LW ZHUH WKDW             
DSSHDU WR GLFWDWH WKH GLVSOD\ DQG PHGLDWLRQ RI WKLV VRFLDO DQG HFRQRPLF SRZHU LQ             
SDUWLFXODU E\ GUDZLQJ DWWHQWLRQ WR WKH SURMHFWHG DXWKRULW\ RI WKH SKDOORJRFHQWULF          
VXEMHFWZLWKLQDQHFRQRP\%XWOHU
9HEOHQ DVWXWHO\ REVHUYHV WKH UROH RI SDWULDUFKDO IRUFHV LQ DWWULEXWLQJ VRFLDO          
YDOXH WR WKH FRPPRGLWLHV WKHPVHOYHV DQG H[SRVHV KRZ WKHVH FRPPRGLWLHV VHUYH WR           
WKUHDWHQDQGWKXVPHGLDWHWKHERXQGDULHVRIFODVVDQGJHQGHU+HVWDWHVWKDW

µ7KH FRQVXPSWLRQ RI OX[XULHV LQ WKH WUXH VHQVH LV D FRQVXPSWLRQ          
GLUHFWHG WR WKH FRPIRUW RI WKH FRQVXPHU KLPVHOI DQG LV WKHUHIRUH D           
PDUN RI WKH PDVWHU $Q\ VXFK FRQVXPSWLRQ E\ RWKHUV FDQ WDNH SODFH           
RQO\ RQ D EDVLV RI VXIIHUDQFH ,Q FRPPXQLWLHV ZKHUH WKH SRSXODU          
KDELWV RI WKRXJKW KDYH EHHQ SURIRXQGO\ VKDSHG E\ WKH SDWULDUFKDO         
WUDGLWLRQ ZH PD\ DFFRUGLQJO\ ORRN IRU VXUYLYDOV RI WKH WDEX RQ OX[XULHV           
DW OHDVW WR WKH H[WHQW RI D FRQYHQWLRQDO GHSUHFDWLRQ RI WKHLU XVH E\ WKH             
XQIUHH DQG GHSHQGHQW FODVV 7KLV LV PRUH SDUWLFXODUO\ WUXH DV UHJDUGV          
FHUWDLQ OX[XULHV WKH XVH RI ZKLFK E\ WKH GHSHQGHQW FODVV ZRXOG          
GHWUDFW VHQVLEO\ IURP WKH FRPIRUW RU SOHDVXUH RI WKHLU PDVWHUV¶ 9HEOHQ          
>@

0RVW SURIRXQG LQ WKH VWDWHPHQW DERYH LV WKH FKDUDFWHULVDWLRQ RI WKH µPDVWHU¶ DQG WKH             
UROH RI IHWLVKLVHG FRPPRGLWLHV LQ VXEVWDQWLDWLQJ KLV PDVFXOLQH DXWKRULW\ 9HEOHQ¶V         
DVVHVVPHQW RI FRPSDUDEOH FRQVXPSWLRQ E\ RWKHUV DV KDYLQJ WKH SRWHQWLDO WR          
GHSUHFLDWH DQG XQGHUPLQH WKH SHUFHLYHG YDOXH RI WKHVH FRPPRGLWLHV DQG WKDW ZKLFK           
WKH\ UHSUHVHQW XQGHUVFRUHV WKLV HPEHGGHG JHQGHU GLVSDULW\ DQG VHUYHV WR UHLWHUDWH          
WKH DEVROXWH DXWKRULW\ RI WKH SDWULDUFK WKH VXEMHFW RYHU DQG DERYH WKH µGHSHQGHQW            
FODVV¶ WKH REMHFW $V WKLV WKHVLV FRQWLQXDOO\ GHPRQVWUDWHV WKH DXGLR WHFKQRORJ\          
GRPDLQ KDV PRVW FHUWDLQO\ EHHQ VKDSHG E\ WKLV SDWULDUFKDO WUDGLWLRQ VHH &KDSWHU           
7KUHH DQG WKXV WKHUH H[LVWV D FRQWHPSRUDU\ GLVFRXUVH ZLWKLQ ZKLFK WKH VXUYLYDO RI            
WKLV VXEMHFWREMHFW GLFKRWRP\ LV UHIOHFWHG 7KH GHILQLWLRQ RI JHDU IHWLVKLVP ZLWKLQ WKLV           
WKHVLV WKHUHIRUH EXLOGV XSRQ WKH ZRUN RI 9HEOHQ E\ H[DPLQLQJ WKH µVXUYLYDO¶ RI DQ             
H[FOXVLYH FRQFHSWLRQ RI DXGLR GRPDLQ SDUWLFLSDWLRQ RQH LQWULQVLFDOO\ OLQNHG WR         
SHUFHSWLRQV RI SRZHU DV LQIRUPHG E\ WHFKQRORJLFDO DUWLIDFWV DQG WKH UHODWLYH YLVLELOLW\           
WKHVH FRPPRGLWLHV DWWULEXWH WR WKHLU XVHUV ,Q DQDO\VLQJ JHDU IHWLVKLVP , H[SORUH LWV            
GHHS FRQQHFWLRQV ZLWK PDVFXOLQH JHQGHU SHUIRUPDQFHV DQG OLNH 9HEOHQ LGHQWLI\         
µFRQVSLFXRXV FRQVXPSWLRQ RI YDOXDEOH JRRGV >DV@ D PHDQV RI UHSXWDELOLW\ WR WKH           
JHQWOHPDQ RI OHLVXUH¶ 9HEOHQ  >@  DOEHLW UHIRFXVVHG WR WKH DXGLR           

WHFKQRORJ\ GRPDLQ ,Q GLVFXVVLQJ JHDU IHWLVKLVP LW LV DOVR LPSRUWDQW WR DFNQRZOHGJH           
WKH FRQWHPSRUDU\ ZRUN RI 6DPDQWKD %HQQHWW F  ZKRVH DQDO\VLV RI          
µWHFKQRSRUQ¶ QHFHVVDULO\ GUDZV XSRQ WKH ZRUNV LQYHVWLJDWHG KHUH %HQQHWW¶V NH\         
REVHUYDWLRQV SRLQW WR D FXOWXUH RI LQVWLWXWLRQDOLVHG VH[XDOLVDWLRQ ZLWK UHVSHFW WR DXGLR           
WHFKQRORJ\ DGYHUWLVLQJ DQG FRQVXPSWLRQ KDELWV LQ WKDW FRPPRGLWLHV DUH IHWLVKLVHG         
ZKHUHDV µWKH UROH RI WKH UHFRUGLVW SXUSRVH RU RXWSXW LV UDUHO\ DFNQRZOHGJHG¶ F            
 7KH GRPLQDQFH RI WKH PDVFXOLQH VXEMHFW LV WKXV DVVXUHG WKURXJK WKH           
DFTXLVLWLRQ RI VH[XDOLVHG DUWLIDFWV WKDW LPEXH KLP WKH µPDVWHU¶ ZLWK HQXQFLDWLYH          
VRFLDO DQG HFRQRPLF SRZHU DQG SUHVWLJH 7KH DQDO\VLV RI SULQW PHGLD WH[WV           
XQGHUWDNHQ LQ FKDSWHUV IRXU DQG ILYH H[SORUHV WKH DVVRFLDWHG VXEMHFWREMHFW         
GLFKRWRP\ E\ GUDZLQJ DWWHQWLRQ WR VSHFLILF LQVWDQFHV RI µWHFKQRSRUQ¶ IHWLVKLVHG         
FRPPRGLWLHVDQGWKHPHGLDWLRQVRISRZHULQWURGXFHG
$OVR SHUWLQHQW ZLWK UHVSHFW WR WKH WH[WV VXUYH\HG ZLWKLQ WKLV FKDSWHU LV WKH            
FRQFHSW RI WHFKQRORJLFDO GHWHUPLQLVP %HOLHYHG WR KDYH EHHQ FRLQHG E\ 7KRUVWHLQ          
9HEOHQ WHFKQRORJLFDO GHWHUPLQLVP FRQVLGHUV WHFKQRORJ\ DV KDYLQJ WKH FDSDFLW\ WR         
VKDSH VRFLDO VWUXFWXUHV DQG FXOWXUDO YDOXHV 0XUSKLH DQG 3RWWV   $V VXFK LW             
FDQ EH FRQVLGHUHG DV D GRFWULQH RI FDXVDO SULPDF\ LQ WKDW PHGLDWLYH SRZHU LV             
DVVLJQHG WR VLQJXODU DJHQWV RI FKDQJH 7KH GHWHUPLQLVW VWDQFH LV SUREOHPDWLF          
KRZHYHU LQ WKDW LWV OLPLWHG VFRSH RI DUJXPHQW IDLOV WR DFNQRZOHGJH WKH LQH[WULFDEOH            
OLQN EHWZHHQ KXPDQ DQG QRQKXPDQ PHGLDWLRQ LQ WKH FRFRQVWUXFWLRQ RI DXGLR          
WHFKQRORJ\ DQG XVHU SHUFHSWLRQV 7HFKQRORJLFDO GHWHUPLQLVP LQVWHDG SRVLWLRQV       
VRFLDO VWUXFWXUHV DV RUJDQLVLQJ WKHPVHOYHV WR VXVWDLQ WHFKQRORJLHV DQG WKXV WR          
UHVWULFW WKH DJHQF\ RI KXPDQ SDUWLFLSDQWV DV SDUW RI ODUJHU VRFLDO ERGLHV 7KH ZRUNV             
RI ERWK $QGUHZ )HHQEHUJ   DQG 7\OHU 9HDN  KDYH DFNQRZOHGJHG           
WKH OLPLWDWLRQV RI GHWHUPLQLVW WKRXJKW DQG KDYH LQVWHDG SRVLWLRQHG DOWHUQDWLYH         
WKHRULHV FRQFHUQLQJ WKH WHFKQRORJ\VRFLHW\ QH[XV )HHQEHUJ¶V 7UDQVIRUPLQJ      
7HFKQRORJ\ TXHVWLRQV WKH µQHFHVVDU\¶ KXPDQ VXEPLVVLRQ WR WKH µKDUVK ORJLF RI          
PDFKLQHU\¶ )HHQEHUJ  Y E\ EULQJLQJ LQWR TXHVWLRQ LWV QHXWUDOLW\ DQG DUJXLQJ           
DJDLQVW WKH FRQFHSW RI µHVVHQFH¶ LELG  ,Q LWV SODFH )HHQEHUJ DGYRFDWHV IRU D             
µUDGLFDO GHPRFUDWLVDWLRQ RI WHFKQRORJLFDO VRFLHWLHV¶  [ VXJJHVWLQJ WKDW        
PDUJLQDOLVHG DFWRUV WKH µGHSHQGHQW FODVV¶ 9HEOHQ  >@  FDQ UHVLVW WKH           
KHJHPRQLF FRQWURO RI WHFKQRORJLFDO GHVLJQ DQG DSSOLFDWLRQ ,Q DQDO\VLQJ WKH         
PHGLDWLRQ DQG LQIOXHQFH RI DJHQWV ZLWK UHVSHFW WR WKH DXGLR WHFKQRORJ\ GRPDLQ WKLV            
WKHVLV LQYHVWLJDWHV WKH H[WHQW WR ZKLFK PDUJLQDOLVHG RU H[FOXGHG SDUWLFLSDQWV FDQ          
UHVLVW KHJHPRQLF FRQWURO WKURXJK WKH GLVFXUVLYH GHLQVFULSWLRQ RI PDVFXOLQLW\ VHH         

&KDSWHU 6L[ ,Q RUGHU WR H[SORUH WKLV SURFHVV LQ JUHDWHU GHWDLO WKH IROORZLQJ VHFWLRQ             
LQYHVWLJDWHV WKH VRFLDO FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV DQG LQ SDUWLFXODU WKH          
FRQFHSW RI JHQGHUVFULSW VHH DOVR &KDSWHU 7KUHH WKDW UHYHDOV WKH SKDOORJRFHQWULF          
FRQVWUXFWLRQRIDXGLRWRROVDQGWKHVXUURXQGLQJGLVFRXUVH

6RFLDO&RQVWUXFWLRQRI7HFKQRORJ\6WXGLHV

2XGVKRRUQ DQG 3LQFK KDYH H[SODLQHG WKDW µLQ WKH V DQG V WKH ROG            
YLHZ RI XVHUV DV SDVVLYH FRQVXPHUV ZDV ODUJHO\ UHSODFHG LQ VRPH DUHDV RI            
WHFKQRORJ\ VWXGLHV DQG DORQJ ZLWK LW WKH OLQHDU PRGHO RI WHFKQRORJLFDO LQQRYDWLRQ           
DQG GLIIXVLRQ¶   6RFLDO FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV WKHUHIRUH         
HPHUJHG DV DQ LQWHUGLVFLSOLQDU\ ILHOG ZLWKLQ ZKLFK XVHUV ZHUH DIIRUGHG JUHDWHU          
DJHQF\ DQG DQ DZDUHQHVV RI WKHLU LQWHUGHSHQGHQFH ZLWK WHFKQRORJ\ ZDV PRUH IXOO\           
UHFRJQLVHG WKDQ LQ SUHYLRXV VWXGLHV VHH VHFWLRQ  7KH ILHOG LWVHOI 6&276 FDPH            
WR HQFRPSDVV WKUHH GLVWLQFW ILHOGV RI HQTXLU\ ZKLFK VHUYHG WR IXQFWLRQ LQ WKLV            
FDSDFLW\ DQG ZHUH GHVLJQDWHG DV IROORZV /DUJH6FDOH 7HFKQRORJLFDO 6\VWHPV /76         
$FWRU 1HWZRUN 7KHRU\ $17 DQG WKH 6RFLDO &RQVWUXFWLRQ RI 7HFKQRORJ\ 6&27          
5DWKHU WKDQ HVWDEOLVKLQJ DQG GLVFXVVLQJ WKH VXEWOH QXDQFHV WKDW GHOLQHDWH WKHVH          
GLVWLQFW \HW UHODWHG DSSURDFKHV , H[DPLQH WKH FRPSRQHQWV PRVW UHOHYDQW WR P\           
FKRVHQ DUHD RI UHVHDUFK DQG KLJKOLJKW WKH FDSDFLWLHV LQ ZKLFK 6&276 IXQFWLRQV DV D             
PHDQV RI XQGHUVWDQGLQJ DQG LQWHUSUHWLQJ DXGLR WHFKQRORJ\ DQG LWV FRPPXQLWLHV         
)XUWKHUPRUH , SRLQW RXW UHJLRQV RI RYHUODS EHWZHHQ DSSURDFKHV DV D PHDQV RI            
SUHVHQWLQJ D PRUH XQLILHG WKHRU\ RI VRFLDO FRQVWUXFWLYLVP IRU WKH SXUSRVHV RI P\            
UHVHDUFK $V VXJJHVWHG E\ %LMNHU DQG 3LQFK µWKH FRPPRQ WUDLWV EHWZHHQ WKH WKUHH            
DSSURDFKHV >DUH@ PRUH LPSRUWDQW WKDQ WKH GLIIHUHQFHV¶  [YL %\ WKLV , GR QRW             
PHDQ WR LPSO\ WKDW WKH GLIIHUHQFHV EHWZHHQ WKHVH DSSURDFKHV DUH LUUHOHYDQW DQG           
VRPHKRZ H[HPSW IURP VFUXWLQ\ EXW UDWKHU WKDW D PRUH FRKHVLYH XQGHUVWDQGLQJ FDQ           
EHDWWDLQHGWKURXJKDQDQDO\VLVRIWKHLUFRPPRQDOLWLHV
)LUVW DQG IRUHPRVW 6&276 FDQ EH VDLG WR SODFH DQ HPSKDVLV RQ LQWHJUDWLQJ            
HPSLULFV DQG WKHRU\ VR DV WR H[SORUH WKH FRPSOH[ VWRULHV DQG SUDFWLFHV RI XVHUV DQG              
WHFKQRORJLHV WKURXJK µWKLFN GHVFULSWLRQ¶ LELG [YLL 7KH DQDO\VLV RI DXGLR WHFKQRORJ\          
SUHVHQWHG KHUH LV WKHUHIRUH FRQFHUQHG ZLWK DQ DOLJQPHQW RI WKHVH SHUVSHFWLYHV ZLWK           
WKHRU\ EHLQJ DGGUHVVHG LQ D PRUH H[SORUDWRU\ IDVKLRQ RQH FRQFHUQHG ZLWK          
XQGHUVWDQGLQJ WKH UROHV RI XVHUV DQG WHFKQRORJLHV LQ WKH IRUPDWLRQ RI QDUUDWLYHV DQG            
VRFLDOSUDFWLFHV

$ VLJQLILFDQW DQG XQLI\LQJ WUDLW ZLWKLQ 6&276 LV WKH PHWKRGRORJLFDO SULQFLSOH          
RI UHFRJQLVLQJ XVHU DQG WHFKQRORJ\ FRFRQVWUXFWLRQ $OO WKUHH DSSURDFKHV SD\         
DWWHQWLRQ WR µKRZ WKH ERUGHUV EHWZHHQ WKH VRFLDO DQG WKH WHFKQLFDO >DUH@ GUDZQ E\             
DFWRUV UDWKHU WKDQ DVVXPLQJ WKDW WKHVH ERUGHUV DUH SUHJLYHQ DQG VWDWLF¶ %LMNHU DQG            
3LQFK  [YLL :KLOVW WKH FRQVWLWXWLRQ RI DQ DFWRU GLIIHUV FRQVLGHUDEO\ ZLWKLQ HDFK            
LQGLYLGXDO DSSURDFK WKH FRQFHSW UHPDLQV IXQGDPHQWDO WR DQ XQGHUVWDQGLQJ RI WKH          
ILHOG
7KH 6&27 DSSURDFK VXJJHVWV WKDW XVHUV PDNH XS GLVFUHWH VRFLDO JURXSV          
HDFK RI ZKRP FRQWULEXWHV LQ VRPH PHDQLQJIXO FDSDFLW\ WR WKH FRQVWUXFWLRQ DQG           
GHILQLWLRQ RI D WHFKQRORJ\ ,Q WXUQ HDFK JURXS KDV WKH DELOLW\ WR FRQVWUXFW µUDGLFDOO\             
GLIIHUHQW PHDQLQJV RI D WHFKQRORJ\¶ GXH WR WKHLU µLQWHUSUHWLYH IOH[LELOLW\¶ LQ WKH H\HV RI             
XVHUV 2XGVKRRUQ DQG 3LQFK   8OWLPDWHO\ KRZHYHU WKLV LQWHUSUHWLYH         
IOH[LELOLW\ LV UHVWULFWHG E\ VRFLDO FORVXUH PHFKDQLVPV WKDW UHVXOW LQ WKH VWDELOLVDWLRQ RI            
D WHFKQRORJLFDO DUWLIDFW LW¶V DSSOLFDWLRQ DQG LW¶V WDUJHW GHPRJUDSKLF LELG $          
WHFKQRORJ\¶V DVVRFLDWHG VRFLDO JURXSV FDQ WKHUHIRUH EH FRQVLGHUHG DV IXQGDPHQWDO         
DJHQWV LQ WKH HVWDEOLVKPHQW RI FORVXUH PHFKDQLVPV WKDW GLFWDWH LW¶V H[FOXVLYH          
SRWHQWLDO ,Q FRQWUDVW DFWRUQHWZRUN WKHRU\ µUHTXLUHV WKDW ZH WDNH LQWR DFFRXQW KRZ           
QRQKXPDQ DFWDQWV ERWK PDFKLQHV DQG QDWXUDO IRUFHV FDQ VKDSH WKH WUDMHFWRU\ RI           
WHFKQRORJLFDO V\VWHPV¶ %LMNHU DQG 3LQFK  [L[ D WKHRU\ HODERUDWHG PRUH IXOO\           
E\ %UXQR /DWRXU LQ 5HDVVHPEOLQJ 7KH 6RFLDO  EXW ZKLFK IDOOV RXWVLGH WKH            
VFRSH RI WKLV ZRUN :KLOVW WKH VFRSH RI SRWHQWLDO DFWRUV PD\ GLIIHU EHWZHHQ 6&27             
DQG $17 ERWK DFNQRZOHGJH WKH FRPSOLFDWLRQV FRQFHUQLQJ DJHQF\ WKDW RIWHQ DULVH LQ           
FRLQFLGHQFH ZLWK WHFKQRORJ\ %\ WKLV , PHDQ WKDW WKH ERUGHUV EHWZHHQ WKH           
WHFKQRORJLFDO DQG VRFLDO DUH GHILQHG E\ WKH DJHQF\ DFWRUV HPSOR\ KRZHYHU µZKHUH           
KXPDQ DJHQF\ HQGV DQG VRPH VRUW RI QRQKXPDQ DJHQF\ EHJLQV LV QRW DOZD\V FOHDU¶             
%LMNHU DQG 3LQFK  [L[ :LWKLQ WKH FRQWH[W RI P\ RZQ UHVHDUFK WKH            
LQYHVWLJDWLRQ RI ERUGHUV EHWZHHQ KXPDQ DQG QRQKXPDQ DFWRUV LV FRQGXFWHG WKURXJK          
DQ DQDO\VLV RI XVHU DQG WHFKQRORJ\ FRFRQVWUXFWLRQ ZLWK UHVSHFW WR WKH KLVWRULFDO           
HYROXWLRQ RI DXGLR WHFKQRORJ\ 7KH OLWHUDWXUH FRQVLGHUHG KHUHRQ IUHTXHQWO\ GLVSOD\V         
DQ LPSOLFLW WH[WXDO ELDV LQ IDYRXU RI HLWKHU WHFKQRORJ\ RU XVHU DJHQF\ ZKLFK DUH RIWHQ              
SHVVLPLVWLF GHWHUPLQLVWLF RU XWRSLDQLVW LQ WRQH %\ DGRSWLQJ D 6&276 DSSURDFK ,           
UHYHDO WKLV ELDV DQG LQVWHDG DFNQRZOHGJH XVHU DQG WHFKQRORJ\ PXWXDO         
FRFRQVWUXFWLRQ LQ RUGHU WR DVVHVV H[FOXVLYH IHDWXUHV RI DXGLR FRPPXQLW\ GLVFRXUVH          
DQGKLHUDUFK\

6LJQLILFDQW WR RQH¶V XQGHUVWDQGLQJ RI KLVWRULFDO DXGLR WHFKQRORJ\       
GHYHORSPHQW ZLWKLQ WKLV ZRUN LV WKH FRQFHSW RI FRQILJXULQJ WKH XVHU 6WHYH :RROJDU            
KDV VXJJHVWHG WKDW XVHUV RI WHFKQRORJLHV VKRXOG DOVR EH FRQVLGHUHG DV µUHDGHUV¶  D             
XVHU DV UHSUHVHQWHG E\ GHVLJQHUV RI WHFKQRORJ\  LQ RUGHU WR µHPSKDVL]H WKH            
LQWHUSUHWLYH IOH[LELOLW\ RI WHFKQRORJLFDO REMHFWV DQG WKH SURFHVVHV WKDW GHOLPLW WKLV          
IOH[LELOLW\¶   :RROJDU VXJJHVWV WKDW D XVHU
V SRWHQWLDO UHDGLQJ RI D PDFKLQH LV             
UHVWULFWHG DV D FRQVHTXHQFH RI WHFKQRORJLFDO GHVLJQ DQG SURGXFWLRQ &RQILJXULQJ WKH          
XVHU LV WKHQ D SURFHVV RI µGHILQLQJ WKH LGHQWLW\ RI SXWDWLYH XVHUV DQG VHWWLQJ             
FRQVWUDLQWV XSRQ WKHLU OLNHO\ IXWXUH DFWLRQV¶   ,Q P\ UHVHDUFK , DSSO\            
:RROJDU¶V WKHRU\ DV D PHDQV RI LQYHVWLJDWLQJ WKH FXPXODWLYH GHVLJQ RI WHFKQRORJLHV           
VSHFLILFDOO\ DXGLR WRROV DQG SULQW PHGLD WH[WV WKDW , VXJJHVW LQKHULW DVSHFWV RI WKHLU             
SUHFXUVRUV DQG SHUSHWXDWH D OLPLWHG PRGHO RI HQJDJHPHQW ZLWKLQ GLVFRXUVH DQG          
SUDFWLFH $ PRUH GHWDLOHG GHVFULSWLRQ RI WKLV IUDPHZRUN LV SUHVHQWHG WKURXJKRXW WKLV           
FKDSWHU DORQJVLGH H[DPSOHV RI DQDORJXH DQG GLJLWDO WHFKQRORJLHV WKDW H[HPSOLI\ WKLV          
SURFHVV
:KLOVW , GUDZ RQ :RROJDU¶V FRQFHSW LW LV LPSRUWDQW WR UHFRJQLVH WKDW KH IDLOV             
WR DFNQRZOHGJH WKH FRPSOH[LW\ RI XVHU FRQILJXUDWLRQ DV SDUW RI DQ RQJRLQJ WZRZD\            
H[FKDQJH ,QVWHDG :RROJDU SUHVHQWV GHVLJQHUV DV KDYLQJ DOPRVW VROH DXWRQRP\ DV          
WR WKH FRQILJXUDWLRQ RI D WHFKQRORJ\ 0DFND\ HW DO KDYH UHFRJQLVHG WKLV WHQGHQF\ WR             
VLPSOLI\ WKH DWWULEXWLRQ RI DJHQF\ DQG LQVWHDG SRVLWLRQ WKH FRQILJXUDWLRQ RI WKH XVHU            
DV D PXFK PRUH FRPSOH[ ZHE RI UHODWLRQVKLSV µGHVLJQHUV FRQILJXUH XVHUV EXW           
GHVLJQHUV LQ WXUQ DUH FRQILJXUHG E\ ERWK XVHUV DQG WKHLU RZQ RUJDQL]DWLRQV¶             
 :LWKLQ WKH FRQWH[W RI DXGLR WHFKQRORJ\ GHYHORSPHQW DQ DQDO\VLV RI XVHU           
FRQILJXUDWLRQ PXVW FHUWDLQO\ DFNQRZOHGJH WKHVH LQGLYLGXDO DJHQWV RI FROOHFWLYH        
FKDQJHDV0DUN.DW]KDVVLPLODUO\QRWHG
.DW] KDV HVWDEOLVKHG WKH WHUP µSKRQRJUDSK HIIHFW¶   DV D PHDQV RI            
DUWLFXODWLQJ WKH FRPSOH[ LQWHUGHSHQGHQFH RI XVHUV DQG WHFKQRORJLHV ZLWK UHVSHFW WR          
WKHLU FRFRQVWUXFWLRQ 7KH HIIHFW LV GHILQHG DV µDQ\ FKDQJH LQ PXVLFDO EHKDYLRU             
ZKHWKHU OLVWHQLQJ SHUIRUPLQJ RU FRPSRVLQJ  WKDW KDV DULVHQ LQ UHVSRQVH WR           
VRXQGUHFRUGLQJ WHFKQRORJ\ $ SKRQRJUDSK HIIHFW LV LQ RWKHU ZRUGV DQ\ REVHUYDEOH          
PDQLIHVWDWLRQ RI UHFRUGLQJ¶V LQIOXHQFH¶ LELG :KLOVW .DW] OLPLWV KLV GHILQLWLRQ WR          
FKDQJHV LQ PXVLFDO EHKDYLRXU DQG RIIHUV OLWWOH H[WUDSRODWLRQ RQ WKLV SRLQW LW LV XVHIXO             
WR H[DPLQH WKH VLPLODULWLHV EHWZHHQ .DW]¶V ZRUN DQG XVHU FRQILJXUDWLRQ ZLWKLQ          
6&276 $V 0DFND\ HW DO  KDYH VXJJHVWHG WKHUH H[LVWV D WZR ZD\ H[FKDQJH             
ZLWK UHVSHFW WR XVHU FRQILJXUDWLRQ ZLWK WHFKQRORJLHV RZLQJ PXFK WR XVHUV LQ WKHLU            

HVWDEOLVKPHQW .DW] SRVLWLRQV KLV GHILQLWLRQ LQ PXFK WKH VDPH ZD\ VXJJHVWLQJ WKDW           
µLQIOXHQFH  GRHV QRW IORZ LQ RQH GLUHFWLRQ RQO\ IURP WHFKQRORJ\ WR XVHU  XVHUV              
WKHPVHOYHV WUDQVIRUP UHFRUGLQJ WR PHHW WKHLU QHHGV GHVLUHV DQG JRDOV DQG LQ           
GRLQJ VR FRQWLQXDOO\ LQIOXHQFH WKH WHFKQRORJ\ WKDW LQIOXHQFHV WKHP¶ .DW]             
%RWK WHFKQRORJ\ DQG LWV XVHUV DUH WKHUHIRUH FRFRQVWUXFWHG DV SDUW RI DQ RQJRLQJ            
F\FOH RI GHYHORSPHQW PHGLDWLRQ DQG DEVRUSWLRQ 8VHU FRQILJXUDWLRQ LV RQH RI WKH           
NH\ WKHPHV RI WKH WKHVLV VSHFLILFDOO\ LQ WKH FRQWH[W RI SULQW PHGLD DQG DXGLR             
FRPPXQLW\ FRQILJXUDWLRQ 0RUH GHWDLOHG DQDO\VHV RI WKLV WKHPH DUH WKHUHIRUH         
XQGHUWDNHQDWUHOHYDQWSRLQWVWKURXJKRXWWKHIROORZLQJFKDSWHUV
5HVHDUFK FRQGXFWHG E\ $NULFK DQG /DWRXU  KDV DOVR DFNQRZOHGJHG         
WKH UDWKHU OLPLWHG H[WHQW RI :RROJDU¶V RULJLQDO VWXG\ FRQFHUQLQJ XVHU FRQILJXUDWLRQ ,Q           
LW¶V SODFH $NULFK DQG /DWRXU SRVLWLRQ REMHFWV DV DFWRUV FRQVWUXFWLQJ WKH QRWLRQ RI            
VFULSW WR UHFRJQLVH KRZ REMHFWV RI WHFKQRORJ\ HQDEOH RU FRQVWUDLQ WKH UHVSRQVHV RI            
XVHUV DQG WKXV µGHILQH D IUDPHZRUN RI DFWLRQ WRJHWKHU ZLWK WKH DFWRUV DQG WKH VSDFH              
LQ ZKLFK WKH\ DUH VXSSRVHG WR DFW¶ $NULFK   $NULFK DQG /DWRXU IXUWKHU             
LGHQWLI\ WKH UROH RI XVHUV LQ VKDSLQJ WHFKQRORJLHV WKURXJK D FRQFHSW WKH\ FDOO WKH             
µDQWLSURJUDP¶   WKDW LV D XVHU
V SURJUDPPLQJ RI DFWLRQV WKDW PD\ EH LQ             
FRQIOLFW ZLWK WKH LQWHQGHG GHVLJQ 7KH H[WHQW WR ZKLFK XVHUV µXQGHUZULWH RU UHMHFW DQG             
UHQHJRWLDWH¶ D WHFKQRORJLHV LQWHQGHG XVHV 2XGVKRRUQ DQG 3LQFK   LV          
WKHUHIRUH FHQWUDO WR DQWLSURJUDP DQDO\VHV ,Q FRQWUDVW WR :RROJDU¶V RULJLQDO DSSURDFK          
WKHQ WKH QRWLRQ RI VFULSW FDQ EH FRQVLGHUHG DV DFNQRZOHGJLQJ WKH WZRZD\           
UHODWLRQVKLS UHFRJQLVHG E\ 0DFND\ HW DO  DV VFULSW DQDO\VHV µFRQFHSWXDOL]H          
ERWK GHVLJQHUV DQG XVHUV DV DFWLYH DJHQWV LQ WKH GHYHORSPHQW RI WHFKQRORJ\¶ LELG            
0\ ZRUN WKHUHIRUH SD\V HTXDO DWWHQWLRQ WR XVHUV DQG LQVWLWXWLRQV DV D PHDQV RI             
DUWLFXODWLQJ WKH FRPSOH[ V\PELRWLF UHODWLRQVKLSV WKDW FKDUDFWHULVH DXGLR WHFKQRORJ\        
GLVFRXUVHDQGFRPPXQLW\FRFRQVWUXFWLRQ
%HLQJ FHQWUDO WR WKH WKHVLV DV D ZKROH WKH FRQFHSW RI VFULSW LV IXUWKHU             
H[WHQGHG WR HQFRPSDVV JHQGHUVFULSW  WKDW LV µKRZ WHFKQRORJLHV LQYLWH RU LQKLELW           
VSHFLILF SHUIRUPDQFHV RI JHQGHU LGHQWLWLHV DQG UHODWLRQV¶ 2XGVKRRUQ DQG 3LQFK         
  7KLV LV LPSOHPHQWHG DV D PHDQV RI LQWHUSUHWLQJ FRPPXQLW\ H[FOXVLYLW\           
WKURXJK WKH WKHRUHWLFDO OHQV RI PDVFXOLQLW\ ,W KDV EHHQ UHFRJQLVHG E\ 2XGVKRRUQ           
DQG 3LQFK WKDW µJHQGHUVFULSW GUDVWLFDOO\ UHGHILQHV WKH H[FOXVLRQ RI VSHFLILF JURXSV RI           
SHRSOH IURP WHFKQRORJLFDO GRPDLQV DQG DFWLYLWLHV¶ LELG DQG WKHUHIRUH IRUPV D          
SHUWLQHQW SRLQW RI GHSDUWXUH ZKHQ VHHNLQJ WR EHWWHU XQGHUVWDQG KRZ WKH DXGLR           
FRPPXQLW\ KDV PDLQWDLQHG LWV KLHUDUFKLFDO VWUDWLILFDWLRQ $Q DQDO\VLV RI JHQGHUVFULSW         

WKXV LQIRUPV PXFK RI P\ DUJXPHQW FRQFHUQLQJ WKH QDWXUH RI DXGLR FRPPXQLW\           
HQJDJHPHQW DQG VR DSSHDUV WKURXJKRXW WKH WKHVLV DV D WKHRUHWLFDO OHQV LQ VHYHUDO            
IRUPV %\ WKLV , PHDQ WKDW WKH QRWLRQ RI VFULSW LV H[WHQGHG DW VHYHUDO SRLQWV ZLWKLQ               
P\ ZRUN WR UHIHU WR SHUIRUPDQFHV DQG GLVFRXUVHV RI SULYLOHJH WKDW HQFRXUDJH RU            
IDFLOLWDWH WKH H[FOXVLRQ RI WKRVH FRQVLGHUHG H[WHUQDO WR WKH GRPLQDQW FRPPXQLW\          
GHPRJUDSKLF
7KH IROORZLQJ OLWHUDWXUH UHYLHZ GHPRQVWUDWHV WKDW WKH FXPXODWLYH       
FRFRQVWUXFWLRQ RI XVHUV DQG WHFKQRORJ\ IDFLOLWDWHV DQ H[FOXVLYH DXGLR FRPPXQLW\         
URRWHG LQ WKH GLVFXUVLYH WURSHV RI PDVFXOLQLW\ DQG JHDU IHWLVKLVP 0\ DQDO\VLV GUDZV            
RQ WKH WKHRUHWLFDO IUDPHZRUNV RXWOLQHG DERYH DV D PHDQV RI FULWLTXLQJ UHOHYDQW           
DXGLR WHFKQRORJ\ OLWHUDWXUH DQG LQ GRLQJ VR GUDZV DWWHQWLRQ WR WKH FRPSOH[           
UHODWLRQVKLS RI LQWHUGHSHQGHQFH EHWZHHQ DJHQWV WKDW DUH VR RIWHQ YLHZHG LQ          
LVRODWLRQ ,Q RUGHU WR H[DPLQH WKLV FRQFHSWLRQ RI H[FOXVLYLW\ LQ JUHDWHU GHWDLO , ZLOO             
ILUVW LQWHUURJDWH LWV PHDQLQJ WKURXJK WKH FRQFHSWV RI NQRZOHGJHSRZHU        
GHPRFUDWLVDWLRQDQGPDVVLILFDWLRQDVWKH\DUHRXWOLQHGLQWKHIROORZLQJVHFWLRQ

&RPPRQDOLW\DQGWKH'HPRFUDWLF3RWHQWLDORI$XGLR7RROV

&HQWUDO WR DQ XQGHUVWDQGLQJ RI WKH WHUPV µH[FOXVLYLW\¶ DQG µFRPPXQLW\¶ LV WKH           
FRQFHSW RI FRPPRQDOLW\ DV FRLQHG E\ 7KpEHUJH +H VXJJHVWV WKDW FRPPRQDOLWLHV          
SOD\ DQ LPSRUWDQW UROH LQ WKH UHODWLRQVKLSV WKDW FKDUDFWHULVH WKH DXGLR WHFKQRORJ\           
GRPDLQ VWDWLQJ WKDW µFRPPRQDOLW\¶ LQ WKLV FRQWH[W µERLOV GRZQ WR WKH SRVVHVVLRQ RI            
WHFKQLFDO HTXLSPHQW¶   +H HODERUDWHV µ)DFWRUV VXFK DV WKH UHODWLYH FRVW           
RI HTXLSPHQW WKH OHYHO RI NQRZOHGJH UHTXLUHG LQ LWV XVH DQG PRGHV RI LQWHUDFWLRQ               
GHWHUPLQH WKH GHJUHH RI H[FOXVLYLW\ H[KLELWHG LQ DQ\ PHGLXP¶ LELG 7RPD] GH           
&DUYDOKR RIIHUV D VLPLODU REVHUYDWLRQ VXJJHVWLQJ WKDW µEHLQJ D KRPH UHFRUGLVW          
UHTXLUHV DW OHDVW WKH DFTXLVLWLRQ RI WHFKQRORJ\ RI NQRZOHGJH DQG WKH GHOLPLWDWLRQ RI            
VRPH VSDFH DW KRPH¶  :KLOVW WKLV XQGHUVWDQGLQJ RI FRPPRQDOLW\ LV XVHIXO LQ            
HVWDEOLVKLQJ D IUDPH IRU IXUWKHU LQWHUURJDWLRQ WKHUH DUH OLPLWV WR LWV SRWHQWLDO           
DSSOLFDWLRQ %\ GUDZLQJ XSRQ WKH ZRUN RI )RXFDXOW DQG DSSO\LQJ PHWKRGRORJLHV IURP           
6&276 , FRQWHQG WKDW WKH FXPXODWLYH FRFRQVWUXFWLRQ RI XVHUV DQG WHFKQRORJLHV          
VHUYHV WR SHUSHWXDWH D GLVFRXUVH ZLWKLQ ZKLFK NQRZOHGJH MXVW DV PXFK DV SURGXFW            
RZQHUVKLS IXQFWLRQV DV D PHDQV RI H[FOXVLRQ ,Q GRLQJ VR , DOVR SUHVHQW D EULHI              
JHQHDORJ\ LQ )RXFDXOGLDQ WHUPV RI DXGLR WHFKQRORJ\ RIIHULQJ µD IRUP RI KLVWRU\           
ZKLFK FDQ DFFRXQW IRU WKH FRQVWLWXWLRQ RI NQRZOHGJHV GLVFRXUVHV >DQG@ GRPDLQV RI           

REMHFWV¶ )RXFDXOW   %\ DOLJQLQJ VRFLDO FRQVWUXFWLYLVW WKHRU\ ZLWK WKLV          
FRQFHSW RQH FDQ EHJLQ WR PDS D IRUP RI DXGLR WHFKQRORJ\ KLVWRU\ DQG LWV DVVRFLDWHG              
GLVFRXUVH WKDW LQIRUPV RQH DV WR WKH NQRZOHGJH DQG SRZHU VWUXFWXUHV WKDW UHJXODWH            
WKHFRQGXFWIRUPDWLRQDQGH[FOXVLRQRILWVVXEMHFWV
&RQFHUQLQJ WKH QHFHVVDU\ SRVVHVVLRQ RI WHFKQRORJ\ IRU SDUWLFLSDQW       
µFRPPRQDOLW\¶ 7KpEHUJH GUDZV DWWHQWLRQ WR WHFKQRORJ\¶V VXSSRVHG GHPRFUDWLVDWLRQ       
+H REVHUYHV WKDW µWKHUH KDV ORQJ EHHQ D WHQGHQF\ WR HTXDWH VLPSOH WHFKQLFDO            
LPSURYHPHQW RU WKH LQFUHDVHG GLVWULEXWLRQ RI FRQVXPHU JRRGV LQ FDSLWDOLVW VRFLHW\          
ZLWK JUHDWHU OHYHOV RI IUHHGRP DQG GHPRFUDF\¶   7DNLQJ WKLV DV D SRLQW RI              
GHSDUWXUH 7KpEHUJH H[SORUHV ZKDW KH GHVFULEHV DV WKH µGHPRFUDWLVDWLRQ¶ RI         
WHFKQRORJLHV LGHQWLI\LQJ VHYHUDO NH\ IDFWRUV DV IDFLOLWDWLQJ WHFKQRORJLFDO SUROLIHUDWLRQ        
DQG DFFHVVLELOLW\ )LUVWO\ LW LV VXJJHVWHG WKDW FKHDSHU WHFKQRORJLHV EURDGHQ RU          
H[SDQG µWKH ORZHU SDUW RI WKH SULFH S\UDPLG¶   6HFRQGO\ 7KpEHUJH FLWHV            
WKH XVH RI SUHIDEULFDWHG VRXQG VDPSOHV DV VLPSOLI\LQJ WKH RSHUDWLRQDO         
FKDUDFWHULVWLFV RI FHUWDLQ DXGLR WHFKQRORJLHV WKHUHE\ µHOLPLQDWLQJ WKH QHHG IRU         
PXVLFLDQV WR EHFRPH SURILFLHQW SURJUDPPHUV¶   +RZHYHU 7KpEHUJH        
DFNQRZOHGJHV WKDW DQ DELOLW\ WR SURJUDPPH QHYHUWKHOHVV IXQFWLRQV D VLJQLILFDQW         
IDFWRU LQ GHWHUPLQLQJ RQH¶V DGPLWWDQFH WR WKH GRPDLQ GXH WR LWV IXQFWLRQDOLW\ µDV D             
VWDWXV V\PERO¶   &RQVHTXHQWO\ D GLFKRWRP\ FDQ EH VHHQ DV EHLQJ           
SHUSHWXDWHG ZKHUHE\ ZLGHU GRPDLQ DFFHVV LV JUDQWHG WKURXJK WHFKQRORJ\¶V        
GHFUHDVLQJ FRVWV EXW RQO\ RQ WKH EDVLV RI D GRPLQDQW SUHVFULSWLYH PRGHO WKDW            
SULYLOHJHV WKH NQRZOHGJH RI D VHOHFW IHZ 7KHUHIRUH ZKLOVW WKH IDFWRUV LGHQWLILHG E\            
7KpEHUJH FDQ EH LQWHUSUHWHG DV IDFLOLWDWLQJ D EUHDNGRZQ LQ EDUULHUV WR WKH DXGLR            
WHFKQRORJ\ GRPDLQ DV VSHFLILF NQRZOHGJH LV QR ORQJHU QHFHVVDU\ D KLHUDUFKLFDO          
RUGHULQJ RI VXEMHFWV LV SHUSHWXDWHG WKDW IDFLOLWDWHV H[FOXVLYLW\ GXH WR LWV LQVFULEHG           
SUHIHUHQFH 7KH XVHUV RI SUHIDEULFDWHG VDPSOHV LQ WKH H[DPSOH JLYHQ E\ 7KpEHUJH           
DUH QRW SULY\ WR WKH NQRZOHGJH GHHPHG QHFHVVDU\ WR SURJUDPPH IURP VFUDWFK DQG            
DUH WKHUHIRUH DOZD\V VXEMHFW WR WKH WH[WV DV SUHVFULEHG E\ WKH FUHDWRUV 7KH IDFW WKDW              
WKH VRFDOOHG µGHPRFUDWLVDWLRQ RI WHFKQRORJ\¶ GRHV QRW HTXDWH WR D GHPRFUDWLVDWLRQ          
RI UHOHYDQW VNLOO VHWV LV IXUWKHU FRYHUHG LQ %HQQHWW F  DQG VHUYHV WR             
GHPRQVWUDWHWKDWWKHYHU\FRQFHSWRIGHPRFUDWLVDWLRQLVIUDXJKWZLWKFRPSOH[LW\
7KH FRQFHSW RI µGHPRFUDWLVDWLRQ¶ KDV DOVR EHHQ H[SORUHG E\ %HQQHWW         
F +RPHU   +HZDUG   DQG %DUEHU  7KH ODWWHU           
VXJJHVWV WKDW GLJLWDO DXGLR ZRUNVWDWLRQV '$:V KDYH EHHQ µWUDQVIRUPHG IURP D KLJK           
SULFH FRPPRGLW\ RSHUDWHG E\ H[SHUWV WR DQ DFFHVVLEOH IRUP RI WHFKQRORJ\  WKLV            

ZLGHVSUHDG GHPRFUDWLVDWLRQ RI UHFRUGLQJ WHFKQRORJ\ KDV FRPH DERXW EHFDXVH RI         
FKHDS GLJLWDO PHPRU\ PLQLDWXULVDWLRQ DQG WKH LQFUHDVLQJO\ JOREDOLVHG HFRQRP\¶        
%DUEHU  'HPRFUDWLVDWLRQ LV SUHVHQWHG KHUH DV DQ LQFUHDVH LQ µDFFHVVLELOLW\¶          
ZLWK WHFKQRORJLFDO SURJUHVV DQG SULFH UHGXFWLRQV VHHPLQJO\ IDFLOLWDWLQJ EURDGHU        
DFFHVV WR DXGLR WHFKQRORJ\ FRPPXQLWLHV , DUJXH KRZHYHU WKDW WKLV SHUFHSWLRQ LV           
WRR VLPSOLVWLF QRW OHDVW EHFDXVH LW IDLOV WR UHFRJQLVH SDUWLFLSDQW H[FOXVLRQ LQ D            
FDSDFLW\ LQIRUPHG E\ VRFLDO FRQVWUXFWLYLVW PHWKRGRORJLHV DQG WKXV QHJOHFWV WKH         
DJHQF\ RI GRPDLQ SDUWLFLSDQWV ,Q RWKHU ZRUGV ZKLOVW FXPXODWLYHO\ FRQVWUXFWHG         
PRGHUQ GLJLWDO WRROV PD\ PDNH LW SRVVLEOH DV $OELQ =DN KDV REVHUYHG WR µZRUN LQ              
VROLWXGH ZLWKRXW WKH NLQGV RI VRFLDO LQWHUDFWLRQV XVXDOO\ LQKHUHQW LQ PXVLF PDNLQJ¶           
E WKHUH UHPDLQV D SUHUHTXLVLWH OHYHO RI NQRZOHGJH WKDW PXVW EH VXFFHVVIXOO\           
XQGHUVWRRG DQG QDYLJDWHG LQ RUGHU IRU RQH WR SDUWLFLSDWH 7KLV LV ERUQH RXW LQ             
%DUEHU¶V VWDWHPHQW ZKHUH DXGLR µH[SHUWV¶ DUH MX[WDSRVHG DJDLQVW WKH ZLGHU         
JOREDOLVHG PDUNHW =DN IXUWKHU VXJJHVWV WKDW PDVVLILHG WRROV VXFK DV GLJLWDO DXGLR           
ZRUNVWDWLRQV RIIHU WKH SRVVLELOLW\ WR µFRQWUDGLFW RQH RI WKH VWXUGLHVW KLVWRULFDO          
JHQHUDOLVDWLRQV RQH FDQ PDNH DERXW UHFRUG SURGXFWLRQ >WKDW@ LW ZDV DOZD\V D           
FROODERUDWLYH SURFHVV LQWHUIDFLQJ WKH VNLOOV DQG VHQVLELOLWLHV RI PXVLFLDQV        
VRQJZULWHUV DUUDQJHUV HQJLQHHUV DQG SURGXFHUV¶ E +HUH =DN IDLOV WR         
DFNQRZOHGJH WKDW GRPDLQ SDUWLFLSDQWV PXVW DFTXLUH D OHYHO RI SURILFLHQF\ WKDW LV           
FRPSDUDEOH WR WKH DIRUHPHQWLRQHG UROHV DV D PHDQV RI HQJDJLQJ LQ ERWK GLVFRXUVH            
DQG SUDFWLFH 7KH GHPRFUDWLVDWLRQ RI DXGLR WHFKQRORJ\ WKHQ ZRXOG EH EHWWHU          
GHVFULEHG DV ZKDW , WHUP PDVVLILFDWLRQ LQ WKDW DXGLR GHYLFHV DUH QRZ PRUH ZLGHO\             
DYDLODEOH EXW QRQHWKHOHVV SHUSHWXDWH DQ H[FOXVLYH DQG RIWHQ KLHUDUFKLFDO        
GLVFRXUVH
,Q KLV VHPLQDO ZRUN RQ SRZHU DQG GLVFRXUVH 0LFKHO )RXFDXOW DFNQRZOHGJHV          
WKDW DQ LQWHUURJDWLRQ DQG GHFRQVWUXFWLRQ RI SRZHU UHODWLRQV PXVW DOZD\V EH µNHSW           
VXERUGLQDWH¶ WR WKH LQWHUHVWV RI WKH PDUNHW HFRQRP\ ZLWKLQ ZKLFK QHZ WHFKQRORJLHV           
DUH VROG )RXFDXOW   %XLOGLQJ XSRQ WKLV FRQFHSW , FRQWHQG WKDW           
µGHPRFUDWLF¶ DXGLR WHFKQRORJLHV DUH LQ IDFW RQO\ UHSURGXFLQJ WKH SRZHU UHODWLRQV          
DOUHDG\ LQ SODFH LQ WKDW WKH SULQFLSOH RI SURILW LV LPSOHPHQWHG WR ZLGHQ WKH PDUNHW              
DYDLODELOLW\ EXW QRW WR FKDOOHQJH WKH SRZHU UHODWLRQV WKDW WKH GLVVHPLQDWHG          
WHFKQRORJLHV DQG WKHLU DVVRFLDWHG GLVFRXUVH DUJXDEO\ SHUSHWXDWH +HQFH WKH        
SRSXODU H[SUHVVLRQ RI GHPRFUDWLVDWLRQ PXVW EH FRQVLGHUHG LQDGHTXDWH ,Q LWV SODFH          
, VXJJHVW WKH PRUH XVHIXO WHUP PDVVLILFDWLRQ DV DXGLR WHFKQRORJ\ DYDLODELOLW\ KDV           
FHUWDLQO\ H[WHQGHG EXW WKH DVVRFLDWHG FRPPXQLWLHV KDYH ODUJHO\ UHPDLQHG        

GHPRJUDSKLFDOO\ KRPRJHQRXV DV , GHPRQVWUDWH WKURXJKRXW WKH WKHVLV ,Q GLVFXVVLQJ         
WKH UHODWLRQV RI SRZHU WKDW FKDUDFWHULVH WKH GLVFRXUVH RI KRPH UHFRUGLQJ $OLFH           
7RPD] GH &DUYDOKR KDV DVWXWHO\ REVHUYHG KRZ WKH GHPRFUDWLF SRWHQWLDO RI DXGLR           
WHFKQRORJLHV LV SHUSHWXDOO\ XQGHUPLQHG E\ DQ LQVWLWXWLRQDO HPSKDVLV RQ        
FRQVXPSWLRQVXEVWDQWLDWLQJ)RXFDXOW
VDUJXPHQW2QWKLVSRLQWVKHZULWHV

µ+RPH UHFRUGLQJ VHHPV WR KDYH UHQGHUHG PXVLF UHFRUGLQJ       
GHPRFUDWLF RQO\ IRU WKRVH WR ZKRP WKH GLVFRXUVH LV DGGUHVVHG         
0XVLFLDQV DQG UHFRUGLQJ DILFLRQDGRV ZKR GRQ¶W KDYH WKH DFFHVV WR         
WHFKQRORJ\ NQRZOHGJH DQG HYHQ WR D SULYDWH VSDFH DW KRPH DUH          
GLVUHJDUGHG ZKHQ WKH QRWLRQ RI ³GHPRFUDWL]DWLRQ´ LV HQXQFLDWHG       
ZLWKLQ WKH GLVFRXUVH 7KLV VXJJHVWV WKDW GHPRFUDF\ PLJKW EH        
LQWULQVLFDOO\ OLQNHG WR DQG GHSHQGHQW RQ FRQVXPSWLRQ EH LW RI JHDU          
VSHFLDOL]HG PHGLD WKH VHUYLFH RI WXWRUV RU WKH UHQWDO RI URRPV LQ ELJ            
VWXGLRV 7KH WHUP¶V HQXQFLDWLRQ WKXV IXQFWLRQV DV D ZD\ WR UHLQIRUFH          
DQG OHJLWLPL]H WKH HOLWLVW OLPLWLQJ DQG H[FOXGLQJ DVSHFWV RI WKH         
GLVFRXUVH LQVWHDG RI FDUU\LQJ ZLWK LW D QRWLRQ RI HTXLW\ WR KRPH           
UHFRUGLQJ¶7RPD]GH&DUYDOKR

:KLOVW WKH ZRUN RI 7RPD] GH &DUYDOKR IRFXVVHV VSHFLILFDOO\ RQ WKH SHUFHLYHG           
QHFHVVLW\ RI FRQVXPSWLRQ DV D PHDQV RI FULWLTXLQJ GHPRFUDWLVDWLRQ , UDWKHU VXJJHVW           
DV DQ RULJLQDO FRQWULEXWLRQ WR NQRZOHGJH WKDW DQ DGKHUHQFH WR D QRUPDWLYH           
PDVFXOLQH SHUIRUPDQFH WKDW VWUHVVHV JHDU IHWLVKLVP DV D IRUP RI FRQVXPSWLRQ          
UHVXOWV LQ ERWK WKH PDWHULDO DQG GLVFXUVLYH H[FOXVLRQ RI UHFRUGLVWV ZKR IDLO WR FRQIRUP             
WR WKLV QDUURZ VSHFLILFDWLRQ , DUJXH WKDW DXGLR WHFKQRORJLHV LQ FRPPRQ ZLWK           
GLVFRXUVHV DQG WH[WV DUH SURGXFHG DQG UHSURGXFHG WKURXJK WKH FRUUHFW DSSOLFDWLRQ          
RI ZKDW )RXFDXOW KDV FDOOHG WKH µHQXQFLDWLYH IXQFWLRQ¶   ZKLFK LV WR VD\ WKDW              
WKHLU SURGXFWLRQ DQG SHUSHWXDWLRQ LV GHSHQGHQW XSRQ D SDUWLFLSDQW¶V DUWLFXODWLRQ RI          
GRPDLQ VSHFLILF NQRZOHGJH ,I D SDUWLFLSDQW IDLOV WR HQXQFLDWH µFRUUHFWO\¶ WKH\ DUH           
PDUJLQDOLVHG DQG UHQGHUHG LQYLVLEOH DV ZLOO EH H[SORUHG LQ WKH IROORZLQJ FKDSWHUV ,W            
LV KRZHYHU DOVR LPSRUWDQW WR UHFRJQLVH WKDW PDVVLILHG DXGLR DUWLIDFWV FDQ IDFLOLWDWH           
WKH FUHDWLRQ RI GHGLFDWHG SK\VLFDO DQG GLVFXUVLYH VSDFHV WKDW DOORZ IRU WKH SRWHQWLDO            
UHLQVFULSWLRQ RI WKH GRPLQDQW HQXQFLDWLYH IXQFWLRQ VHH DOVR &KDSWHU 6L[ 7KXV          
IROORZLQJ )RXFDXOW¶V WKHRU\ SRZHU FDQQRW RQO\ EH H[HUFLVHG E\ WKH GRPLQDQW EXW           
FDQ DOVR EH KDUQHVVHG DV D SURGXFWLYH IRUFH RI UHVLVWDQFH E\ WKH GHYLDQW DQG WKXV              
PDUJLQDOLVHGSDUWLFLSDQWV$V)RXFDXOWVWDWHV

µ:KDW PDNHV SRZHU KROG JRRG ZKDW PDNHV LW DFFHSWHG LV VLPSO\ WKH           
IDFW WKDW LW GRHVQ¶W RQO\ ZHLJK RQ XV D IRUFH WKDW VD\V QR EXW WKDW LW               
WUDYHUVHV DQG SURGXFHV WKLQJV LW  IRUPV NQRZOHGJH SURGXFHV        

GLVFRXUVH ,W QHHGV WR EH FRQVLGHUHG DV D SURGXFWLYH QHWZRUN ZKLFK          
UXQV WKURXJK WKH ZKROH VRFLDO ERG\ PXFK PRUH WKDQ DV D QHJDWLYH           
LQVWDQFHZKRVHIXQFWLRQLVUHSUHVVLRQ¶)RXFDXOW

, VXJJHVW WKDW E\ LQYHVWLJDWLQJ SHUFHSWLRQV RI DXGLR WHFKQRORJ\ LWV RULJLQV          
DQG LWV DVVRFLDWHG GLVFRXUVH DV LQIRUPHG E\ WKH WKHRULVWV DQG PHWKRGRORJLHV          
RXWOLQHG LQ VHFWLRQV  DQG  DV ZHOO DV WKH ZRUN RI )RXFDXOW LW EHFRPHV              
SRVVLEOH WR REVHUYH WKH UXOHV RI HQJDJHPHQW DQG PHGLDWLRQV RI SRZHU WKDW IDFLOLWDWH            
SDUWLFLSDQWV¶ UHVSHFWLYH FRPPRQDOLWLHV RU WKHLU H[FOXVLRQ , VXJJHVW WKDW E\         
DFNQRZOHGJLQJ D FXPXODWLYH FRFRQVWUXFWLRQ SURFHVV RQH FDQ EHWWHU GHWHUPLQH WKH         
IDFWRUV WKDW KDYH VXVWDLQHG EDUULHUV WR SDUWLFLSDWLQJ LQ WKH DXGLR WHFKQRORJ\ GRPDLQ           
YLDDQLPSOLFLWSUHUHTXLVLWHRINQRZOHGJHV\PEROLFDOO\RSHUDWLRQDOO\DQGGLVFXUVLYHO\

1DYLJDWLQJ'LVFXUVLYH%LDV

7KH RULJLQV DQG GHYHORSPHQW RI DXGLR WHFKQRORJLHV DUH RIWHQ GLVFXVVHG         
ZLWKLQ DFDGHPLF OLWHUDWXUH DV OLQHDU KLVWRULHV ZLWK XVHUV UHFRUGLVWV DQG DUWLIDFWV          
WHFKQRORJLHV SRUWUD\HG DV VLQJXODU DJHQWV RI FKDQJH 0RUWRQ -U  -RQHV            
 7KLV LV SUREOHPDWLF DV WKHUH RIWHQ H[LVWV DQ LPSOLFLW WH[WXDO ELDV ZLWK UHVSHFW WR              
WKH EDODQFH DQG LQIOXHQFH RI WKHVH WZR VXEMHFWV LQ UHODWLRQ WR GRPDLQ SUDFWLFHV            
DUWLIDFW FRQVWUXFWLRQ DQG GLVFRXUVH +HZDUG  1HJXV  ,Q RWKHU ZRUGV          
DXWKRUV WHQG WR DIIRUG D JUHDWHU VHQVH RI DJHQF\ WR HLWKHU WHFKQRORJ\ RU WKH XVHU LQ               
WKH KLVWRULFDO GHYHORSPHQW RI DXGLR DUWLIDFWV WKH ZRUNLQJ PHWKRGRORJLHV DGRSWHG RU          
WKH QDWXUH RI FRPPXQLW\ HQJDJHPHQW ,Q WKLV FRQWH[W 2XGVKRRUQ DQG 3LQFK KDYH           
VXJJHVWHG WKDW µXVHUV DQG WHFKQRORJ\ DUH WRR RIWHQ YLHZHG DV VHSDUDWH REMHFWV RI            
UHVHDUFK¶   ,W LV WKHUHIRUH LPSRUWDQW WR DSSURDFK WKH H[LVWLQJ OLWHUDWXUH ZLWK            
WKLV LQ PLQG DV D PHDQV RI QHJRWLDWLQJ SRWHQWLDO ELDV ZLWK UHVSHFW WR WKH DWWULEXWLRQ              
RI DJHQF\ ,Q KLV FRQVLGHUDWLRQ RI DXGLR WHFKQRORJ\ KLVWRULHV 6WHUQH KDV VXJJHVWHG           
WKDW µDQ H[DPLQDWLRQ RI VRXQG WHFKQRORJLHV DOVR FXWV WR WKH FRUH RI WKH            
QDWXUHQXUWXUH GHEDWH LQ WKLQNLQJ DERXW WKH FDXVHV DQG SRVVLELOLWLHV IRU KLVWRULFDO          
FKDQJH¶   6WHUQH¶V FRQFHSWLRQ RI FDXVH DQG HIIHFW LV SUREOHPDWLF          
KRZHYHU LQ WKDW VSHFLILF WHPSRUDO LQVWDQFHV DUH VXJJHVWHG DV GLFWDWLQJ FKDQJH DQG           
WKXV LQ HVWDEOLVKLQJ OLQHDU KLVWRULFDO QDUUDWLYHV GHYRLG RI JUHDWHU FRPSOH[LW\ 7KH          
XWLOLVDWLRQ RI D 6&276 DSSURDFK WRZDUGV QDYLJDWLQJ KLVWRULHV FLUFXPYHQWV WKLV OLQHDU          
ULJLGLW\ WR D FHUWDLQ H[WHQW E\ VHHNLQJ WR LQVWHDG H[DPLQH WKH PHGLDWLRQ DQG            
QDYLJDWLRQ RI µERUGHUV¶ EHWZHHQ WKH YDULRXV DJHQWV RI FKDQJH %LMNHU DQG 3LQFK           

 [L[ ,Q H[DPLQLQJ WKHVH ERUGHUV , DP SULPDULO\ FRQFHUQHG ZLWK KRZ WKH            
DIRUHPHQWLRQHG SDUWLFLSDQW µFRPPRQDOLWLHV¶ DUH HVWDEOLVKHG DQG PHGLDWHG DV ZHOO        
DV WKH H[FOXVLRQ RI WKRVH ZKR IDLO WR HQXQFLDWH µFRUUHFWO\¶ IROORZLQJ )RXFDXOW
V           
FRQFHSWRIWKHHQXQFLDWLYHIXQFWLRQ
$V FKDQJHV LQ UHFRUGLQJ WHFKQRORJ\ KDYH RFFXUUHG RYHU WKH SDVW FHQWXU\          
WKH DVVRFLDWHG DFDGHPLF OLWHUDWXUH KDV DOWHUHG DFFRUGLQJO\ DQG RIWHQ SUHVHQWHG         
FRQIOLFWLQJ DQG RIWHQ SRODULVLQJ DUJXPHQWV DV WR WKH SRWHQWLDO LPSOLFDWLRQV RI LWV XVH            
+HZDUG  1HJXV  :KDW KDYH HPHUJHG DUH GLVFRXUVHV RI DGYRFDWLRQ          
SDVVLYLW\ DQG KRVWLOLW\ WRZDUGV UHFRUGLQJ WHFKQRORJ\ DQG LQ SDUWLFXODU ZKDW ZDV          
KLVWRULFDOO\ VHHQ WR EH D VKLIW DZD\ IURP LWV WUDGLWLRQDO UROH DV D SDVVLYH VXEVHUYLHQW              
WHFKQRORJ\ WRZDUGV ZKDW 6FKOHP KDV FDOOHG D µIXQFWLRQDO LQWHUSHQHWUDWLRQ RI DUW DQG           
WHFKQRORJ\
   7KHVH GLVFRXUVHV W\SLFDOO\ EHJDQ WR SUHVHQW WKHPVHOYHV LQ          
WKH HDUO\ WZHQWLHWK FHQWXU\ ZLWKLQ WKH ILHOG RI DXGLR WKHRU\ ZKHUH WHFKQRORJ\ ZDV            
WUDGLWLRQDOO\ WUHDWHG DV D GLVFUHWH GLVFLSOLQH DQG WKXV GLYRUFHG FRQFHSWXDOO\ IURP          
PXVLF DQG RWKHU DUW IRUPV +RZHYHU WKH LPPLQHQW FRQYHUJHQFH RI FRPPHUFLDOLVHG          
PXVLF DQG FXWWLQJHGJH WHFKQRORJ\ SURYRNHG XWRSLDQLVWV DQG SHVVLPLVWV DOLNH WR         
EHJLQ FRQVLGHULQJ WKH LPSOLFDWLRQV RI DXGLR SURGXFWLRQ DXJPHQWHG E\ PHFKDQLFDO         
DQG HOHFWULFDO SURFHVVHV WKXV FRQWULEXWLQJ WR RQH RI WKH ORQJHVW UXQQLQJ DQG PRVW            
VLJQLILFDQWGHEDWHVFRQFHUQLQJDXGLRWHFKQRORJ\DQGLWVXVH
7KH GHEDWH FRQFHUQLQJ DXGLR WHFKQRORJ\ DV 1HJXV UHFRJQLVHV KDV D         
WHQGHQF\ WR IRFXV RQ µWKH VKDUS GLYLVLRQ  EHWZHHQ SHVVLPLVWLF WHFKQRSKREHV ZKR           
FRQGHPQ WHFKQRORJ\ IRU FRQWDPLQDWLQJ WKH DXWKHQWLF FKDUDFWHU RI KXPDQ H[SUHVVLRQ         
DQG FRUUXSWLQJ PXVLFDO VNLOOV DQG RSWLPLVWLF WHFKQRHXSKRULFV ZKR KDYH FHOHEUDWHG         
WKH ³DSSURSULDWLRQ´ RI WHFKQRORJ\ LQ WKH DFW RI FRQVXPLQJ FRPPRGLWLHV
             
7KLV LV D SDUWLFXODUO\ DVWXWH REVHUYDWLRQ WKDW XVHIXOO\ HSLWRPLVHV D VLJQLILFDQW VHULHV           
RI GHEDWHV DQG DFFRXQWV RI DXGLR WHFKQRORJ\ WKDW KDYH RFFXUUHG VLQFH LWV LQFHSWLRQ            
7KHVH SHUVSHFWLYHV IHHG GLUHFWO\ LQWR QRWLRQV RI DJHQF\ FRQFHUQLQJ XVHU DQG          
WHFKQRORJ\ FRQVWUXFWLRQ ZKHUH PRUH RIWHQ WKDQ QRW WKH LGHD RI µFRFRQVWUXFWLRQ¶ DV           
WHUPHG E\ 2XGVKRRUQ DQG 3LQFK  IDLOV WR EH LGHQWLILHG DQG LQVWHDG D            
VLPSOLILHG FDXVH DQG HIIHFW KLVWRU\ RI DXGLR WHFKQRORJ\ LV HVWDEOLVKHG 7KLV LV           
HVSHFLDOO\ SUREOHPDWLF ZKHQ RQH EHJLQV WR TXHVWLRQ WKH H[FOXVLRQ RI SDUWLFLSDQWV          
ZLWKLQ DXGLR WHFKQRORJ\ GLVFRXUVH DV WKH FRPSOH[ LQWHUSOD\ WKDW H[LVWV EHWZHHQ          
GLIIHUHQWSDUWLHVLVRIWHQRYHUORRNHG
$VGLVWLQJXLVKHGIURPµRSWLPLVP¶SDUWLFXODUO\GLJLWDORSWLPLVPDVGHVFULEHGE\1LFKRODV
1HJURSRQWH(SLORJXH

)XQGDPHQWDO LQ XQGHUVWDQGLQJ WKH GHEDWHV FRQVLGHUHG IURP KHUHRQ RQZDUGV        
LV WKH FRQFHSW RI PHGLDWLRQ LQ SDUWLFXODU KRZ GLVFRXUVHV VXUURXQGLQJ DXGLR          
WHFKQRORJ\ KDYH EHHQ LQIOXHQFHG E\ WHFKQRORJLFDO PHGLDWLRQ LQ FRQFXUUHQFH ZLWK WKH          
HVWDEOLVKPHQW DQG ZLGHVSUHDG DGRSWLRQ RI PDFKLQHV DQG ODERXU VDYLQJ GHYLFHV LQ          
LQGXVWU\ 1HJXV  $WWHQWLRQ LV SDLG WR KRZ UHSUHVHQWDWLRQV DQG GHILQLWLRQV RI           
DXGLR WHFKQRORJ\ DOWHUHG LQ VWHS ZLWK WHFKQRORJLFDO PHGLDWLRQ DQG KRZ XVHUV DOVR           
LQIOXHQFHG DXGLR WHFKQRORJ\ DV SDUW RI D FXPXODWLYH FRFRQVWUXFWLRQ SURFHVV ,Q          
RUGHU WR H[DPLQH WKHVH FRQFHSWV IXOO\ LW LV XVHIXO WR WXUQ RQH
V DWWHQWLRQ WR D              
KLVWRULFDO H[DPSOH DW WKLV SRLQW ,Q GRLQJ VR KRZHYHU LW LV HTXDOO\ LPSRUWDQW WR DYRLG              
WHOOLQJ D µSURPLQHQW RULJLQ VWRU\¶ WKDW DV 7DUD 5RGJHUV KDV ZDUQHG KDV WKH SRWHQWLDO             
WR HVWDEOLVK GLVFXUVLYH DQG PDWHULDO SUHFHGHQWV D  0RUH WKDQ WKLV VKH           
DUJXHV µRULJLQ VWRULHV WHQG WR QRUPDOL]H KHJHPRQLF FXOWXUDO SUDFWLFHV WKDW IROORZ¶          
LELG ,Q DVVHVVLQJ GLVFXUVLYH ELDV WKHQ LW LV LPSRUWDQW WR FRQVLGHU D PHDQV RI             
GHFRQVWUXFWLQJ XVHU DQG DUWLIDFW FRFRQVWUXFWLRQ ZLWKRXW UHLQIRUFLQJ RU UHLQVFULELQJ        
WKHVH YHU\ VDPH QDUUDWLYHV ,Q GLVFXVVLQJ WKH SLWIDOOV RI OLQHDU KLVWRULHV ZLWK UHVSHFW            
WR DXGLR WHFKQRORJ\ 5RGJHUV GUDZV DWWHQWLRQ WR WKH ZRUN RI /XLJL 5XVVROR LQ            
SDUWLFXODU KLV IDPRXV IXWXULVW PDQLIHVWR 7KH $UW RI 1RLVHV  WKH WKHPHV RI            
ZKLFK VKH DUJXHV µVHHP WR IORZ QDWXUDOO\ LQWR  FRORQLDOLVW GLVFRXUVHV  VH[LVW            
LPDJHU\ >DQG@ PLOLWDULVWLF ODQJXDJH¶ 5RGJHUV D  ,W LV WKHVH YHU\ VDPH WURSHV            
WKDW , VXJJHVW KDYH EHFRPH FXPXODWLYHO\ LQVFULEHG LQWR FRQWHPSRUDU\ DXGLR         
GLVFRXUVH WKURXJK WKH LQWHUGHSHQGHQW GHYHORSPHQW RI XVHUV DQG WHFKQRORJ\ VHH         
FKDSWHUV WKUHH WKURXJK VL[ %\ LQWURGXFLQJ PHWKRGRORJLHV IURP 6&276 DV RXWOLQHG          
HDUOLHU LQ VHFWLRQ  , H[SORUH WKH QRUPDOLVDWLRQ DQG UHLQVFULSWLRQ RI WKHVH           
GLVFRXUVHV DQG IXUWKHUPRUH DFFRXQW IRU D SHUFHSWLEOH UHOLDQFH XSRQ XWRSLDQLVW         
GHWHUPLQLVW DQG SHVVLPLVW SHUVSHFWLYHV DV D PHDQV RI UHODWLQJ DXGLR WHFKQRORJLHV          
PHGLDWLYHSRWHQWLDO
/XLJL 5XVVROR¶V PDQLIHVWR H[DPLQHV LQ GHWDLO WKH FRQFHSW RI QRLVH DV PXVLF           
DQG GUDZV FRPSDULVRQV EHWZHHQ WKH ULVH DQG PXOWLSOLFDWLRQ RI PDFKLQHV DQG WKH           
LQFUHDVLQJO\ GLVVRQDQW DQG KDUPRQLFDOO\ FRPSOH[ DHVWKHWLF RI DUW PXVLF $W WKH KHDUW           
RI 5XVVROR¶V PDQLIHVWR LV WKH FRQFHSW WKDW DV D UHVXOW RI UDSLG LQGXVWULDOLVDWLRQ            
WUDGLWLRQDO PXVLFDO VRXQGV DUH QR ORQJHU UHOHYDQW WR D PRGHUQ OLVWHQHU µWKH PDFKLQH            
KDV FUHDWHG VXFK D YDULHW\ DQG FRQWHQWLRQ RI QRLVHV WKDW SXUH VRXQG LQ LWV VOLJKWQHVV              
DQG PRQRWRQ\ QR ORQJHU SURYRNHV HPRWLRQ¶   )URP WKLV ZH FDQ GLVFHUQ            
WKDW 5XVVROR UHFRJQLVHV D FRQILJXUDWLRQ RI XVHUV DV RFFXUULQJ DV :RROJDU KDV           
VXJJHVWHG  DV ZHOO DV DQ DOWHUDWLRQ LQ µVFULSW¶ WKDW LV WHFKQRORJ\ HQDEOLQJ RU             

FRQVWUDLQLQJ WKH DFWLRQV RI XVHUV $NULFK   ,Q RWKHU ZRUGV D PHGLDWLRQ            
ZLWK UHVSHFW WR XVHU SHUFHSWLRQ RI VRXQG LV SUHVHQWHG DV KDYLQJ RFFXUUHG LQ SDUDOOHO             
ZLWK WKH SDFH RI WHFKQRORJLFDO FKDQJH 5XVVROR WKXV DIIRUGV D JUHDW GHDO RI DJHQF\             
WR WHFKQRORJ\ RYHU DQG DERYH WKH SRVVLEOH LQIOXHQFH RI KXPDQ PHGLDWLRQ +LV EROG            
LQWURGXFWLRQ VROLGLILHV WKLV QRWLRQ DV KH VWDWHV WKDW µLQ WKH WK &HQWXU\ ZLWK WKH             
LQYHQWLRQ RI PDFKLQHV 1RLVH ZDV ERUQ 7RGD\ 1RLVH LV WULXPSKDQW DQG UHLJQV           
VRYHUHLJQ RYHU WKH VHQVLELOLW\ RI PHQ¶   :KLOVW 5XVVROR¶V PDQLIHVWR LV           
SULPDULO\ FRQFHUQHG ZLWK QRLVH UDWKHU WKDQ DXGLR WHFKQRORJ\ VSHFLILFDOO\ LW LV          
LPSRUWDQW WR QRWH WKDW KH RIWHQ UHSUHVHQWV WKH IRUPHU DV EHLQJ VRXQG WKDW LV             
PHGLDWHG WKURXJK WHFKQRORJLFDO LQQRYDWLRQ DQG LQGXVWULDO GHVLJQ :KLOVW WKH        
DFNQRZOHGJPHQW RI WKLV PHGLDWLRQ FRQILUPV WKH QHFHVVLW\ RI KXPDQ SDUWLFLSDWLRQ         
DQG DJHQF\ 5XVVROR SUHIHUV WR LQVWHDG FKDPSLRQ QRLVH DV D SURGXFW RI LQGXVWU\ DQG             
QDWXUH DQG LQ GRLQJ VR GLPLQLVKHV WKH UROH RI KXPDQ SDUWLFLSDWLRQ :KDW WKLV UHVXOWV             
LQ LV WKHUHIRUH DQ LPSOLFLW WH[WXDO ELDV WKDW SULRULWLVHV WHFKQRORJ\ RYHU WKH SRWHQWLDO            
DJHQF\ RI KXPDQV DQG WKXV HYLQFHV D VWDQFH RI WHFKQRORJLFDO GHWHUPLQLVP DV           
FRLQHGE\9HEOHQ
,Q GLVFXVVLQJ WKH IXWXULVW¶V XQFRQGLWLRQDO HVSRXVDO RI WHFKQRORJ\ 1HJXV        
GLVSXWHV VXFK D RQHVLGHG VWDQFH VWDWLQJ WKDW µWHFKQRORJ\ KDV QHYHU EHHQ SDVVLYH           
QHXWUDO RU QDWXUDO 0XVLF KDV IRU FHQWXULHV EHHQ FUHDWHG WKURXJK WKH LQWHUDFWLRQ           
EHWZHHQ DUW DQG WHFKQRORJ\¶   7KLV SHUVSHFWLYH QRW RQO\ DFNQRZOHGJHV WKH           
PHGLDWLRQ LQKHUHQW WR DXGLR WHFKQRORJ\ EXW DOVR HVWDEOLVKHV DQ DZDUHQHVV RI WKH           
FRFRQVWUXFWLRQ RI XVHUV DQG WHFKQRORJ\ DV QRWHG E\ 2XGVKRRUQ DQG 3LQFK            
0LOQHU LQ D VLPLODU YHLQ DGYDQFHV D YLHZ WKDW FRQILUPV WKH LPSRUWDQFH RI            
UHFRJQLVLQJ XVHU DJHQF\ GUDZLQJ DWWHQWLRQ WR WKH LPSRVVLELOLW\ RI DEVWUDFWLQJ WKH          
KXPDQIURPWHFKQRORJLFDOGHVLJQDQGPHGLDWLRQ,QWKLVFRQWH[WKHVXJJHVWVWKDW

µ,I UHFRUGLQJV DUH FRQVLGHUHG WR EH SULPDULO\ ZRUNV RI DUW WKH\ FDQ           
VLJQLI\ DV VXFK RQO\ E\ XVLQJ WKH SUHYDLOLQJ WHFKQRORJLFDO WRROV RI          
WKHLU DJH ,I UHFRUGLQJV DUH FRQVLGHUHG SULPDULO\ DV SURGXFWV RI         
WHFKQRORJ\ VFLHQFH DQG LQGXVWU\ WKH\ FDQ EH HYDOXDWHG RQO\        
VXEMHFWLYHO\  WKDW LV DV DUWZRUNV  EHFDXVH ZKDW WKH\ SURGXFH LV VR            
DEVWUDFW DQG LOOXVRU\ PHUH SUHVVXUH FKDQJHV LQ WKH DLU¶ 0LOQHU           


,Q D OHFWXUH JLYHQ LQ  (GJDUG 9DUqVH FRQYH\V D VLPLODUO\ GHWHUPLQLVWLF           
DWWLWXGH WRZDUGV DXGLR WHFKQRORJ\ WKDW OLNH 5XVVROR SUDLVHV WKH SRWHQWLDO RI QHZ           
DXGLR WRROV WR DOWHU FRPSRVLWLRQDO DSSURDFKHV ZKLOVW IDLOLQJ WR DVVHUW XVHU DJHQF\ DV            

D VLJQLILFDQW FRPSRQHQW RI WKH PHGLDWLRQ SURFHVV 6SHFLILFDOO\ 9DUqVH DWWULEXWHV         
VROH DJHQF\ WR WHFKQRORJ\ LQ OLQH ZLWK ZKDW $NULFK KDV WHUPHG µVFULSW¶ DQG            
IXUWKHUPRUH DV IDFLOLWDWLQJ ZKDW 0RRUHILHOG KDV GHVFULEHG DV D VKLIW LQ UHFRUGLQJV           
PHWDSKRU WRZDUGV WKH µUHDOLW\ RI LOOXVLRQ¶ DQG WKH µYLUWXDO¶  [LLL RIIHULQJ           
µOLEHUDWLRQ IURP WKH DUELWUDU\ SDUDO\]LQJ WHPSHUHG V\VWHP¶ DV ZHOO DV µQHZ KDUPRQLF           
VSOHQGRUV  DOO RI WKHVH LQ D XQLW RI PHDVXUH RU WLPH WKDW LV KXPDQO\ LPSRVVLEOH WR                
DWWDLQ¶ 9DUqVH   %\ DVVHUWLQJ WKH LQIHDVLELOLW\ RI DFKLHYLQJ WKHVH VKLIWV           
WKURXJK KXPDQ DJHQF\ 9DUqVH SRVLWLRQV WHFKQRORJ\ DV GLFWDWLQJ VFULSW DQG VR FDQ           
EH VDLG WR FRQILUP :RROJDU¶V WKHRU\ RI XVHU FRQILJXUDWLRQ :LWK WKH SHUPHDWLRQ RI            
HOHFWURQLF WHFKQRORJ\ LQWR WKH ILHOG RI UHFRUGLQJ DQG UHSURGXFWLRQ KRZHYHU         
VSHFLILFDOO\ WKH XELTXLWRXV DGRSWLRQ RI PDJQHWLF WDSH D FKDQJH FDQ EH REVHUYHG           
ZLWK UHVSHFW WR WH[WXDO ELDV WKDW DFNQRZOHGJHV WKH SRWHQWLDO PHGLDWLRQ RI KXPDQ           
DJHQF\ 7KLV LV FRQILUPHG E\ 9DUqVH LQ 7KH (OHFWURQLF 0HGLXP  LQ ZKLFK KH             
VWDWHV WKDW µ&RPSRVHUV DUH QRZ DEOH  WR VDWLVI\ WKH GLFWDWHV RI WKDW LQQHU HDU RI               
LPDJLQDWLRQ¶ 9DUqVH   2QH FDQ REVHUYH D VKLIW RFFXUULQJ LQ WKH DWWULEXWLRQ            
RI DJHQF\ IURP WHFKQRORJ\ WR WKH KXPDQ KHUH +RZHYHU 9DUqVH JRHV RQ WR DVVHUW             
WKDW KXPDQ SUHFRQGLWLRQV WR µHVWKHWLF FRGLILFDWLRQ¶ LELG LQHYLWDEO\ UHVXOW LQ WKH          
FRQVWUXFWLRQ RI WHFKQRORJLHV ZLWK WKH FDSDFLW\ WR GLFWDWH VWDQGDUGLVHG ZRUNLQJ         
PHWKRGV WKDW KH DWWULEXWHV WR D µPXVLFDO PRUWLFLDQ¶ LELG +HUH 9DUqVH EHJLQV WR            
DFNQRZOHGJH WKH DJHQF\ RI KXPDQV DOEHLW LQ D FDSDFLW\ WKDW GLVSOD\V D QRWDEOH            
GLVFXUVLYHELDV
,Q FRQWUDVW WR WKH DIRUHPHQWLRQHG GHWHUPLQLVWLF GLVFRXUVHV WKHUH DOVR H[LVW         
WKRVH WKDW GLVSOD\ D VHQVH RI SHVVLPLVP WRZDUGV PDVVLILHG DXGLR DUWLIDFWV ,Q           
DQDO\VLQJ WKLV WH[WXDO ELDV 6LPRQ )ULWK KDV UHFRJQLVHG WKDW WKH µLPSOLFDWLRQ WKDW           
WHFKQRORJ\ LV VRPHKRZ IDOVH RU IDOVLI\LQJ¶   KDV EHHQ D UHFXUULQJ           
UHVSRQVH WR WHFKQRORJLFDO FKDQJH DQG DGYDQFHPHQW ZLWKLQ WKH DXGLR FRPPXQLW\         
VLQFH LWV HPHUJHQFH 1HJXV  KDV VLPLODUO\ QRWHG WKH SUHYDOHQFH RI WKLV           
GLVFRXUVH DQG FLWHV LWV HVWDEOLVKPHQW DV GDWLQJ EDFN WR PDVV FXOWXUH FULWLTXHV RI WKH             
V LQ FRQFXUUHQFH ZLWK WKH FUHDWLRQ RI LQILQLWHO\ UHSURGXFLEOH DXGLR PHGLD $           
VHQVH RI SHVVLPLVP WKHQ FDQ EH FRQVLGHUHG WR KDYH GHYHORSHG LQ UHDFWLRQ WR DXGLR             
WHFKQRORJ\¶V LQDELOLW\ WR DEVWUDFW ZKDW LV RIWHQ FRQVLGHUHG DV DQ DUWLVWLF HQGHDYRU           
IURP WHFKQRORJLFDO PHGLDWLRQ ,W LV DUJXDEOH WKHUHIRUH WKDW WHFKQRSHVVLPLVW        
GLVFRXUVHV ZHUH PDWHULDOO\ LQVFULEHG DV HDUO\ DV WKH V GXH WR WKH LQYHQWLRQ DQG             
GLVVHPLQDWLRQ RI (PLOH %HUOLQHU¶V PXVLFDO GLVF DQG ZLWK LW FRPPXQDO OLVWHQLQJ          
SDUORXUV WKDW FKDOOHQJHG FRQYHQWLRQDO SHUFHSWLRQV RI PXVLFDO OLVWHQLQJ H[SHULHQFHV        

)LVFKHU  0RUWRQ -U  :KHQ DVVHVVLQJ GLVFXUVLYH ELDV KRZHYHU LW LV           
HVVHQWLDO WKDW RQH EULQJ LQWR TXHVWLRQ VLPSOLVWLF FDXVH DQG HIIHFW QDUUDWLYHV VXFK DV            
WKDW RI 1HJXV  WKDW RIWHQ QRUPDOLVH WKH VLJQLILFDQFH RI XVHUV RU DUWLIDFWV LQ WKH              
FRPSOH[PHGLDWLRQSURFHVV
7KH ORQJHYLW\ RI VXFK VLPSOLVWLF GLVFRXUVHV KDV EHHQ ZHOO GRFXPHQWHG ZLWK          
=DN  LQYHVWLJDWLQJ WKH SRODULVLQJ XWRSLDQLVW DQG SHVVLPLVW SHUFHSWLRQV RI DXGLR          
WHFKQRORJLHV XS XQWLO WKH V DQG %HQQHWW UHFRJQLVLQJ WKHLU SHUSHWXDWLRQ         
WKURXJKRXW WKH V DORQJVLGH WKH LQFUHDVHG PDVVLILFDWLRQ RI DXGLR WRROV 2Q WKLV           
SRLQWVKHVWDWHV

µ7KH $(6 >$XGLR (QJLQHHULQJ 6RFLHW\@ HPEUDFHG WKH WHFKQRORJLFDO       
FKDQJHV LQ WKH V HQWKXVLDVWLFDOO\ UHSRUWLQJ RQ HDFK DQG HYHU\         
LQFUHPHQWDO WHFKQRORJLFDO GHYHORSPHQW « 7KH DQWLWKHVLV ZDV      
SHUKDSV WKH UHDFWLRQ RI WKH PXVLFLDQV XQLRQ ZKR VDZ WKH         
SUHIDEULFDWHG EDQNV RI VRXQGV ZLWKLQ GLJLWDO V\QWKHVL]HUV DV D WKUHDW         
WR ³UHDO´ PXVLFLDQVKLS  ,W PLJKW EH DUJXHG WKDW WKRVH FU\LQJ          
³UHYROXWLRQDU\´ ZHUH VRPHZKDW GHWHUPLQLVWLF LQ WKHLU YLHZSRLQW WKDW       
WKHVH QHZ WHFKQRORJLHV ZRXOG WUDQVIRUP WKH UHFRUGLQJ DQG       
SURGXFWLRQ ODQGVFDSH VLJQLI\LQJ JUHDW SURJUHVV DQG GHYHORSPHQW IRU       
WKH EHWWHU RI WKH LQGXVWU\ 3HUKDSV WKRVH FU\LQJ ³VDFULOHJH´ WR D          
GHJUHH H[KLELWHG WHFKQRORJLFDO SHVVLPLVP WKDW QRWLRQV RI FUHDWLYLW\       
WDOHQW DQG VNLOO ZHUH DW ULVN RI EHLQJ IODWWHQHG XQGHU ZKDW DSSHDUHG WR            
EHWHFKQRORJ\¶VLQWHUPLQDEOHVQRZEDOO¶%HQQHWW

$V %HQQHWW KDV DVWXWHO\ UHFRJQLVHG KRZHYHU QRWLRQV RI SHVVLPLVP DQG         
GHWHUPLQLVP RIWHQ EHOLH D JUHDWHU FRPSOH[LW\ ZLWK UHVSHFW WR WKH GLVFRXUVHV          
RSLQLRQV DQG ZRUNLQJ PHWKRGV RI WKH SUDFWLWLRQHUV LQYROYHG 6KH FRQWLQXHV µ1RWLRQV          
RI UHEHOOLRQ QRVWDOJLD DQG LQWHQWLRQ ZHUH DUJXDEO\ JUHDWHU LQIOXHQFHV RQ >UHFRUGLVWV¶@          
ZRUNLQJ SUDFWLFHV WKDQ VLPSO\ SHVVLPLVP¶ LELG ,W LV WKHUHIRUH LPSHUDWLYH WKDW RQH           
QRW RQO\ LQWHUURJDWH WKH OLWHUDWXUH IRU GLVFXUVLYH ELDV EXW DOVR WKH ZRUNLQJ SUDFWLFHV            
RI UHFRUGLVWV WKHPVHOYHV DV D PHDQV RI XQGHUVWDQGLQJ WKLV FRPSOH[LW\ 7KH IROORZLQJ           
VHFWLRQ LV WKHUHIRUH FRQFHUQHG ZLWK LQWHUSUHWLQJ WKH GHYHORSPHQW RI DXGLR         
WHFKQRORJLHV WKURXJK UHFRUGLVW ZRUNLQJ PHWKRGRORJLHV ,Q GRLQJ VR GLVFXUVLYH        
PRGHV RI SDUWLFLSDQW H[FOXVLRQ DV FRPSRQHQWV RI UHFRUGLQJ SUDFWLFH DUH LQYHVWLJDWHG          
E\ GUDZLQJ XSRQ FRQFHSWV RI WDFLW NQRZOHGJH DQG GRPDLQ DFTXLVLWLRQ DV SURSRVHG           
E\+RUQLQJD7KRPSVRQDQG0F,QW\UH

5HFRUGLQJ3UDFWLFHV


,W KDV EHHQ ZLGHO\ GRFXPHQWHG WKDW GXULQJ LWV LQIDQF\ WKH SUDFWLFH RI DXGLR            
UHFRUGLQJ ZDV EDVHG XSRQ D ZRUNLQJ PHWKRGRORJ\ FRQFHUQHG ZLWK WKH DFFXUDWH          
GLVWLOODWLRQ RI OLYH DXGLR LQWR D UHSHDWDEOH PHGLXP 0RRUHILHOG  +RUQLQJ D           
0RUWRQ -U  .DW]  *URQRZ 	 6DXQLR  6RXQG RQFH FDSWXUHG ZDV            
UDUHO\ PDQLSXODWHG DQG VHUYHG ODUJHO\ DV DQ DXGLEOH UHFRUG RI HYHQWV 0RRUHILHOG           
KDV VXJJHVWHG WKDW µUHFRUGLQJ LWVHOI ZDV LQLWLDOO\ D UDWKHU FXWDQGGULHG DIIDLU¶            
 )ULWK KDV VLPLODUO\ UHFRJQLVHG WKLV PHWKRGRORJ\ DV D VWDQGDUG LQGXVWU\ SUDFWLFH           
VWDWLQJ WKDW µUHFRUGLQJ ZDV LQ LWV HDUO\ GD\V VLPSO\ WKDW WKH GLUHFW UHFRUGLQJ RQWR D              
F\OLQGHU RU GLVF :KDW UHFRUG EX\HUV KHDUG ZDV WKH VRXQG RI WKH RULJLQDO            
SHUIRUPDQFH¶   0R\ODQ KDV WKHUHIRUH VXJJHVWHG WKDW WKH RQO\ GHVLUDEOH          
DHVWKHWLF ZDV GHHPHG WR EH DQ DFFXUDWH µWUDQVSDUHQW¶ 0R\ODQ   WUDQVIHU           
IURP OLYH VRXQG WR D UHSURGXFWLRQ %\ H[WHQVLRQ WKLV UHSURGXFWLRQ DOORZHG IRU SDFH            
:DOWHU %HQMDPLQ WKH SODFHPHQW RI D µFRS\ RI WKH RULJLQDO LQWR VLWXDWLRQV ZKLFK            
ZRXOGEHRXWRIUHDFKIRUWKHRULJLQDOLWVHOI¶6WHUQH
7KH RULJLQV RI UHFRUGLQJ SUDFWLFHV LQ UHFRUGHG PXVLF KDYH EHHQ WUDFHG EDFN           
WR VHYHUDO GHILQLQJ IDFWRUV E\ DXWKRUV ZLWKLQ WKH DVVRFLDWHG OLWHUDWXUH SULPDULO\ WKH           
OLPLWDWLRQV LQKHUHQW WR WKH DYDLODEOH UHFRUGLQJ WHFKQRORJ\ DV ZHOO DV WKH VW\OH DQG            
FRQWHQW RI WKH PXVLF EHLQJ UHFRUGHG .DW]  0RRUHILHOG  , FRQWHQG WKDW E\             
H[DPLQLQJ D SURFHVV HJ UHFRUGLQJ SUDFWLFH UDWKHU WKDQ VLPSO\ WKH XVHUV RU           
WHFKQRORJLHV LQYROYHG LQ WKH FUHDWLRQ RI D UHFRUGLQJ LW EHFRPHV SRVVLEOH WR H[SORUH            
WKH SRZHU UHODWLRQVKLSV DQG QRWLRQV RI DJHQF\ WKDW VR RIWHQ FRORXU DFDGHPLF           
SHUFHSWLRQV RI DXGLR WHFKQRORJ\ XVH %\ WKLV , PHDQ WR VXJJHVW WKDW SURFHVV EHLQJ             
DW WKH MXQFWLRQ RU µERUGHU¶ RI ERWK WKH WHFKQRORJ\ DQG WKH XVHU LV XVHIXO DV DQ               
DQDO\WLFDO VSDFH IRU H[SORULQJ WH[WV WKDW IUHTXHQWO\ GHPRQVWUDWH GHWHUPLQLVWLF RU         
SHVVLPLVWLF LQFOLQDWLRQV 2Q WKLV SRLQW VRFLRORJLVW (GZDUG .HDOH\  KDV         
LGHQWLILHG WKUHH µPRGHV RI FROODERUDWLRQ¶ EHWZHHQ WKH UHFRUGLVW DQG WKH WHFKQRORJ\          
EHLQJXVHGZKLFKVHUYHDVXVHIXOWRROVLQQDYLJDWLQJXVHUWHFKQRORJ\ERUGHUV
7KH FUDIW XQLRQ PRGH .HDOH\ VWDWHV ZDV WKH SULQFLSOH WKDW JXLGHG DOO           
PXVLFDO UHFRUGLQJ LPPHGLDWHO\ DIWHU WKH 6HFRQG :RUOG :DU +H H[SUHVVHV WKDW DW           
WKDW WLPH VWXGLR SUDFWLFH ZDV µJRYHUQHG E\ D XWLOLWDULDQ SUHRFFXSDWLRQ ZLWK FDSWXULQJ           
WKH VRXQGV RI SHUIRUPDQFH¶   ,W LV ZRUWK SRLQWLQJ RXW KHUH WKDW WKH FUDIW              
XQLRQ PRGH LV IXQGDPHQWDOO\ GLIIHUHQW WR ZKDW LV W\SLFDOO\ ODEHOOHG µSKRQRJUDSK\¶          
2IWHQ DUWLFXODWHG DV D QHRORJLVP IRU ILHOG UHFRUGLQJ SKRQRJUDSK\ LV SULPDULO\          
FRQFHUQHG ZLWK WKH DFFXUDWH FDSWXUH RI D ZLGH YDULHW\ RI VRXQGV RXWVLGH RI D             
WUDGLWLRQDO UHFRUGLQJ VWXGLR HQYLURQPHQW 7KH 'H 0RQWIRUW 8QLYHUVLW\ 0XVLF        

7HFKQRORJ\ DQG ,QQRYDWLRQ 5HVHDUFK *URXS SURMHFW ($56 RIIHUV WKH IROORZLQJ         
GHILQLWLRQRIILHOGUHFRUGLQJ

µ$Q\ VRXQG UHFRUGLQJ FUHDWHG DZD\ IURP WKH VWXGLR LQ D VSHFLILF          
VSDFH RU VRQLF HQYLURQPHQW 7KH DLP RI ILHOG UHFRUGLQJ PLJKW EH WR           
FDSWXUH D SDUWLFXODU HOHPHQW RI WKLV VSDFH DV LV WKH FDVH IRU           
H[DPSOH LQ GRFXPHQWDU\ QDWXUH UHFRUGLQJV RU WR FDSWXUH WKH WRWDOLW\         
ZKLFK PD\ EH WKRXJKW RI DV VRXQGVFDSH DXGLWRU\ VFHQH RU         
DPELHQFH )LHOG UHFRUGLQJ PD\ DOVR EH UHIHUUHG WR DV ³RQORFDWLRQ         
UHFRUGLQJ´ KRZHYHU WKLV WHUP LV DOVR XVHG WR GHVFULEH FRPPHUFLDO         
UHFRUGLQJ RI SHUIRUPDQFHV LQ VSHFLILF YHQXHV DQG DFRXVWLF VHWWLQJV        
)LHOGUHFRUGLQJLVLQWHJUDOWR6RXQGVFDSH&RPSRVLWLRQ¶($56

7KH SLRQHHULQJ ZRUN RI 0XUUD\ 6FKDIHU FROOHFWHG LQ 7KH 6RXQGVFDSH 2XU 6RQLF           
(QYLURQPHQW DQG WKH 7XQLQJ RI WKH :RUOG  FDQ EH FRQVLGHUHG DV D            
FXOPLQDWLRQ RI PXFK UHVHDUFK GHGLFDWHG WR WRSLF RI SKRQRJUDSK\ DQG ILHOG UHFRUGLQJ           
VLQFH WKH V :ULJKWVRQ  /RFDWHG ZLWKLQ WKH ILHOG RI DFRXVWLF HFRORJ\           
6FKDIHU DUJXHV WKDW VRXQGVFDSHV VHUYH WR PHGLDWH EHWZHHQ WKH OLVWHQHU DQG WKH           
HQYLURQPHQW EXW DUH WUDGLWLRQDOO\ IRFXVVHG RQ UHFRUGLQJ VSDFHV RXWVLGH RI WKH          
UHFRUGLQJ VWXGLR  :LWKLQ WKH FRQWH[W RI 6FKDIHU¶V ZRUN PXVLF LV WKXV WHUPHG            
DV D YLUWXDO VRXQGVFDSH VHH DOVR 0RRUHILHOG  DQG VR LV LQDSSURSULDWH IRU WKH             
SXUSRVHV RI WKLV UHVHDUFK SURMHFW 7KH PHWKRGRORJLHV LQKHUHQW WR ILHOG UHFRUGLQJ DQG           
VRXQGVFDSHV KDYH DOVR VSUHDG WR WKH PXVLF VHFWRU DV D FRQVHTXHQFH WKH           
WHUPLQRORJ\ KDV EHFRPH LQFUHDVLQJO\ PRUH FRPSOH[ 7KXV ZKLOVW SKRQRJUDSK\ DQG         
WKH FUDIW XQLRQ PRGH DUH ERWK FRQFHUQHG ZLWK DFFXUDF\ DQG WUDQVSDUHQF\ WKHVH           
PHWKRGV GLIIHU LQ WKH ORFDWLRQV RI WKH SUDFWLFHV WKHPVHOYHV :LWKLQ P\ RZQ UHVHDUFK            
WKH FUDIW XQLRQ PRGH LV LPSOHPHQWHG DV D WHUP IRU FRPSDUDEOH UHFRUGLQJ SUDFWLFHV            
WDNLQJSODFHZLWKLQSULYDWHVSDFHVVXFKDVWKHPXVLFUHFRUGLQJVWXGLR
,W LV DUJXDEOH WKDW RQH FRXOG H[WHQG WKH FUDIW XQLRQ PRGH HYHQ IXUWKHU            
EDFNZDUGV SULRU WR WKH 6HFRQG :RUOG :DU WR WKH GHYHORSPHQW RI WKH F\OLQGULFDO            
SKRQRJUDSK E\ 7KRPDV (GLVRQ  DV WKLV ZDV WKH ILUVW GHYLFH XVHG WR FDSWXUH             
DQG PRVW VLJQLILFDQWO\ SOD\EDFN PXVLF ZLWK PLQLPDO SRVWSURGXFWLRQ 7KH        
SKRQRJUDSK FDQ WKXV EH FRQVLGHUHG DV HPERG\LQJ WKH FUDIW XQLRQ PRGH DV DVLGH            
IURP LWV UDWKHU GLIILFXOW FDOLEUDWLRQ SURFHVV 0RUWRQ -U   WKH GHYLFH RIIHUHG            
WKH UHFRUGLVW YHU\ OLWWOH PDQLSXODWLRQ RI WKH DXGLR UHFRUGLQJ RU SOD\EDFN SURFHVVHV ,Q            
FRQWUDVW 6XVDQ +RUQLQJ KDV VXJJHVWHG WKDW DXGLR WHFKQRORJ\ LQHYLWDEO\ UHTXLUHV         
WKH LQWHUYHQWLRQ RI D UHFRUGLVW DQG WKXV DOZD\V UHVXOWV LQ WKH PHGLDWLRQ RI D             
UHFRUGLQJ $V D FRQVHTXHQFH WKH ERUGHUV EHWZHHQ WHFKQRORJ\ DQG XVHUV KDYH          

FRQVLVWHQWO\ EHHQ FKDOOHQJHG HYHQ ZLWKLQ WKH HDUOLHVW DSSOLFDWLRQV RI DXGLR         
WHFKQRORJLHV6KHVWDWHVWKDW

µFDSWXULQJ D OLYH SHUIRUPDQFH RQ F\OLQGHU RU GLVF UHTXLUHG VXEWOH         
PDQLSXODWLRQ RI WKH UHFRUGLQJ HTXLSPHQW E\ WKH RSHUDWRU HYHQ ZKHUH         
WKHUH ZHUH IHZ SRVVLELOLWLHV IRU PDQLSXODWLRQ ,Q IDFW RQH FDQ VD\          
WKHUH KDV QHYHU EHHQ D UHFRUGLQJ WKDW GLG QRW UHTXLUH VRPH          
LQWHUYHQWLRQ DOWKRXJK WKH GHJUHH RI LQWHUYHQWLRQ YDULHG ZLGHO\ IURP D         
WRXFK RI ³HFKR´ WR DVVHPEOLQJ D UHFRUGLQJ IURP PXOWLSOH HGLWHG         
SHUIRUPDQFHV 8QWLO WKH PLGGOH RI WKH ODVW FHQWXU\ ZKHQ UHFRUGLQJ         
KDG VXUPRXQWHG PRVW RI WKH SUREOHPV ZLWK TXDOLW\ LQ WKH HDUO\ \HDUV             
WKH WLQQ\ VRXQG RI DFRXVWLFDO UHFRUGLQJ VFUDWFK\ VKHOODF UHFRUGV        
OLPLWHG IUHTXHQF\ UHVSRQVH  WKH JRDO LQ PDNLQJ UHFRUGV KDG EHHQ WR           
FDSWXUHWKHOLYHSHUIRUPDQFH¶+RUQLQJD

:KDW LV VXJJHVWHG KHUH LV WKDW WKH SRWHQWLDO IRU PDQLSXODWLRQ DQG HGLWLQJ LV RQH RI              
WKH IXQGDPHQWDO ZD\V LQ ZKLFK WKH QDYLJDWLRQ RI ERUGHUV EHWZHHQ DJHQWV RFFXUV           
&RQVLGHULQJ WKDW UHFRUGHG VRXQG LV LQ IDFW PHGLDWHG VRXQG 6XLVPDQ   WKHQ            
LW LV WKURXJK PHGLDWLRQ WKDW WKH DUWLFXODWLRQ RI DJHQF\ LV DFKLHYHG )URVW KDV            
VXJJHVWHG WKDW HYHQ ZLWK OLPLWHG FRQWURO RYHU UHFRUGLQJ WHFKQRORJ\ XVHUV DUH DEOH           
WR PHGLDWH VRXQG MXVW DV SRWHQWO\ DV WKH OLPLWDWLRQV RI WKH WHFKQRORJ\ LWVHOI +H             
VWDWHV WKDW µLQ D VHQVH ZH KDYH EHHQ HGLWLQJ VLQFH WKH GDZQ RI UHFRUGLQJ (YHQ ZLWK               
ZD[ F\OLQGHUV ZH FRXOG JLYH RXUVHOYHV WKH OX[XU\ RI WZR RU WKUHH ³JRHV´ DQG WKHQ              
FKRRVH WKH EHVW RQH ± ZKLFK LV D VLPSOH EXW QHYHUWKHOHVV YHU\ SRZHUIXO IRUP RI              
HGLWLQJ¶)URVW
([SDQGLQJ XSRQ WKLV FRQFHSW VRPHZKDW +RUQLQJ DGGUHVVHV WKH FXPXODWLYH        
GHYHORSPHQW RI DXGLR WHFKQRORJ\ WKURXJK WKH WRSLF RI HQJLQHHUHG UHFRUGLQJV 6KH          
VXJJHVWV WKDW WKH PHGLDWLRQ RU µHQJLQHHULQJ¶ RI UHFRUGHG VRXQG XOWLPDWHO\ UHVXOWV LQ           
FXPXODWLYHO\FRQVWUXFWHGDXGLRWHFKQRORJLHVVWDWLQJ

µUHFRUGHG SHUIRUPDQFHV KDYH DOZD\V EHHQ HQJLQHHUHG HYHQ EHIRUH       
WKH SHRSOH RSHUDWLQJ WKH FRQWUROV ZHUH UHIHUUHG WR DV ³HQJLQHHUV´         
$OVR VXUSULVLQJ LV WKH GHJUHH WR ZKLFK WKH ¿HOG >DXGLR WHFKQRORJ\@ KDV           
UHWDLQHG HOHPHQWV RI DUW DQG WDFLW NQRZOHGJH WKDW ZHUH HVVHQWLDO WR          
WKH ZRUN RI HDUO\ UHFRUGLVWV HYHQ DV UHFRUGLQJ WHFKQRORJ\ KDV EHHQ          
GHYHORSHG WR UDWLRQDOL]H DQG V\VWHPDWL]H WKDW ZRUN¶ +RUQLQJ D        


7KH FXPXODWLYH FRFRQVWUXFWLRQ 2XGVKRRUQ DQG 3LQFK   RI XVHUV DQG DXGLR           
WHFKQRORJLHV LV LQDGYHUWHQWO\ DFNQRZOHGJHG KHUH E\ H[SORULQJ WKH PHGLDWLYH        
SRWHQWLDO RI WKH UHFRUGLVW DQG WKH V\VWHPDWLVDWLRQ RI WKHLU DFWLRQV 7HFKQRORJLHV FDQ           

WKHUHIRUH EH VDLG WR HPERG\ WKH SDVW DQG SUHVHQW PHGLDWLRQV RI ERWK KXPDQ DQG             
QRQKXPDQ DJHQWV MXVW DV UHFRUGLQJ SUDFWLFHV DUH PHGLDWHG E\ WKH SRWHQWLDO RI WKH            
WHFKQRORJ\ EHLQJ XVHG &HQWUDO WR +RUQLQJ¶V RULJLQDO DUJXPHQW LV WKH FRQFHSW RI WDFLW            
NQRZOHGJH WKDW LV µWKH XQDUWLFXODWHG LPSOLFLW NQRZOHGJH JDLQHG IURP SUDFWLFDO         
H[SHULHQFH¶ +RUQLQJ D  5HIHUHQFH LV EHLQJ PDGH KHUH WR UHFRUGLVWV¶ DV D            
JURXS DQG VSHFLILFDOO\ WKH NQRZOHGJH WKH\ H[HUFLVH DV D FRPSRQHQW RI WKH           
DIRUHPHQWLRQHG PHGLDWLRQ SURFHVV .QRZOHGJH WKXV UHPDLQV HVVHQWLDO DV D        
µFRPPRQDOLW\¶ 7KpEHUJH  LQ RUGHU IRU RQH WR SDUWLFLSDWH ZLWKLQ WKH DXGLR           
GRPDLQ DQG WKH VXUURXQGLQJ FRPPXQLWLHV ,QGHHG +RUQLQJ UHFRJQLVHV WKDW DERYH         
DOO UHFRUGLVWV UHTXLUH DQG H[HUFLVH NQRZOHGJH DV D FRPSRQHQW RI WKHLU ZRUN 6KH            
VWDWHV

µUHFRUGLQJ HQJLQHHUV GHSOR\ D ZRUNLQJ NQRZOHGJH RI WKH EHKDYLRXU        
RI VRXQG DQG WKH PDFKLQHU\ RI LWV SURSDJDWLRQ ,Q WKH DFRXVWLFDO          
UHFRUGLQJ HUD WKLV PHDQW IDPLOLDULW\ ZLWK HYHU\ DVSHFW RI WKH         
UHFRUGLQJ DSSDUDWXV DV ZHOO DV ZLWK VRXQG 7KLV ZDV WKHLU ZRUNLQJ          
NQRZOHGJH JDLQHG IURP H[SHULHQFH $IWHU WKH LQWURGXFWLRQ RI       
HOHFWULFDO UHFRUGLQJ LQ WKH PLGV UHFRUGLVWV KDG WR DFTXLUH        
VRPH XQGHUVWDQGLQJ RI HOHFWURQLFV DQG HOHFWULFDO V\VWHPV DQG WKLV        
KDGWREHOHDUQHGRQWKHMREDVZHOO¶+RUQLQJD

7KHUH DUH KRZHYHU OLPLWDWLRQV WR +RUQLQJ¶V DUJXPHQW LQ SDUWLFXODU ZLWK UHVSHFW WR           
WKH FRQFHSW RI WDFLW NQRZOHGJH RXWOLQHG DERYH ,Q FRQWUDVW WR +RUQLQJ¶V DVVHUWLRQ           
WKDW NQRZOHGJH LV JDLQHG WKURXJK H[SHULHQFH DQG UHPDLQV IXQGDPHQWDOO\ LPSOLFLW         
DQG XQDUWLFXODWHG , VXJJHVW WKDW LW LV H[DFWO\ WKH HQXQFLDWLRQ RI µFRPPRQ¶ NQRZOHGJH            
WKDW HVWDEOLVKHV GRPDLQV DQG FRPPXQLWLHV LQ WKH ILUVW LQVWDQFH $GPLWWDQFH WR WKHVH           
FRPPXQLWLHV LV WKHQ EDVHG RQ DGKHUHQFH WR D QRUPDWLYH HQXQFLDWLYH IXQFWLRQ WKDW LV            
ULJLGO\ SROLFHG E\ DXGLR SUDFWLWLRQHUV VHH FKDSWHUV WKUHH WR VL[ +RUQLQJ GRHV           
KRZHYHU UHFRJQLVH WKH SRWHQWLDO IRU NQRZOHGJH WR IXQFWLRQ DV D PHDQV RI H[FOXVLRQ            
LQ WKDW VSHFLDOLVW LQIRUPDWLRQ LV FKHULVKHG DQG SURWHFWHG E\ WKRVH SULYLOHJHG WR           
XQGHUVWDQGLWVPHULW6KHVXJJHVWVWKDW

µ1R RSHUDWLRQV PDQXDO SURYLGHG JXLGDQFH DQG WKH KDUGZRQ       
PHWKRGV UHPDLQHG KLJKO\ LQGLYLGXDO DQG FORVHO\ JXDUGHG VHFUHWV RI        
HDFK UHFRUGLVW  $OWKRXJK UHFRUGLVWV PDLQWDLQHG VHFUHF\ DERXW WKHLU        
WHFKQLTXHV DV ZHOO DV WKHLU WHFKQRORJ\ NQRZOHGJH ZDV VKDUHG ZLWKLQ         
UHFRUGLQJ GHSDUWPHQWV PXFK DV LW ZDV ZLWKLQ WKH DSSUHQWLFHVKLS        
V\VWHP DQG ³VKRS´ FXOWXUH RI WKH HDUO\ PHFKDQLFDO HQJLQHHULQJ ILUPV¶         
+RUQLQJD


([WHQGLQJ +RUQLQJ¶V DUJXPHQW WKH ZRUNV RI 7KRPSVRQ HW DO  7RPD] GH           
&DUYDOKR  DQG +HZDUG  KDYH DFNQRZOHGJHG WKDW DOWKRXJK ILHOGV VXFK          
DV DXGLR WHFKQRORJ\ QHFHVVLWDWH WKH DUWLFXODWLRQ RI D PRUH VSHFLDOLVHG GLVFRXUVH LW           
LV WKURXJK WKH JXDUGLQJ DQG LQVXODWLRQ RI XVHUV¶ SUDFWLFHV WKDW EDUULHUV WR HQWU\ KDYH             
EHHQ HVWDEOLVKHG DQG SHUSHWXDWHG RIWHQ RYHU DQG DERYH WKH VSHFLILFLWLHV RI WKH           
WHFKQRORJ\ LWVHOI , FRQWHQG WKDW WKH SUDFWLFH RI µVKRSWDON¶ LV UHSUHVHQWDWLYH RI D            
GLVFRXUVH RI SULYLOHJH DQG H[FOXVLYLW\ LQ WKDW WUDGH VHFUHWV DV ZHOO DV DQ HQXQFLDWLYH             
IXQFWLRQ DUH SURWHFWHG IURP WKRVH FRQVLGHUHG WR EH H[WHUQDO WR WKH GLVFLSOLQH 7KLV            
SUDFWLFH VXFFHHGV LQ LVRODWLQJ UHFRUGLVWV DQG IXUWKHUPRUH HVWDEOLVKHV DQ LQWHUQDO         
GLFKRWRP\ EHWZHHQ WKH DPDWHXU DQG SURIHVVLRQDO URRWHG LQ WKH µFRUUHFW¶ DSSOLFDWLRQ          
RIWKLVHQXQFLDWLYHIXQFWLRQ
,Q GLVFXVVLQJ WKH KRPH VWXGLR HQWKXVLDVW 7RPD] GH &DUYDOKR          
VLPLODUO\ DUJXHV WKDW NQRZOHGJH LV KHOG KRVWDJH E\ SURIHVVLRQDOV DQG ZLHOGHG DV D            
PHDQV RI VHFXULQJ HQWU\ WR WKH DXGLR GRPDLQ 6KH VXJJHVWV WKDW µSURIHVVLRQDOV KDYH            
WKH DXWKRULW\ WR IXQFWLRQ DV JDWHNHHSHUV OLPLWLQJ ZKDW LV GRQH E\ ZKRP DQG KRZ¶             
LELG %RWK 7KRPSVRQ   DQG +HZDUG   KDYH DFNQRZOHGJHG WKH           
HVWDEOLVKPHQW RI D GLFKRWRP\ URRWHG LQ FRQFHSWLRQV RI ERWK WKH DPDWHXU DQG           
SURIHVVLRQDO UHFRUGLVW WKDW GLIIHUHQWLDWHV EDVHG RQ NQRZOHGJH VSHFLILFDOO\ WHFKQLFDO        
NQRZOHGJH 7KH IROORZLQJ FKDSWHUV GHDO LQ GHSWK ZLWK WKH KLHUDUFKLFDO VWUDWLILFDWLRQ          
DQG H[FOXVLYLW\ RI WKH DXGLR GRPDLQ DQG DGGLWLRQDOO\ SUHVHQW DQ XQGHUVWDQGLQJ RI           
WKH SURIHVVLRQDO DQG DPDWHXU GLFKRWRP\ DV UHFRJQLVHG E\ 7RPD] GH &DUYDOKR          
 $ PRUH GHWDLOHG DQDO\VLV RI WKHVH FRQFHSWV LV WKHUHIRUH EH\RQG WKH VFRSH RI             
WKLV FKDSWHU +RZHYHU ZKHQ FRQVLGHULQJ WKH FXPXODWLYH FRQVWUXFWLRQ RI XVHUV DQG          
WHFKQRORJ\ RI SDUWLFXODU LQWHUHVW DUH WKH LPSOLFDWLRQV RI UHFRUGLVWV¶ DFWLRQVLQDFWLRQV         
IRU WKH H[LVWHQFH RI VXFK D GLFKRWRP\ $W WKLV SRLQW LQ WKH WKHVLV LW LV WKHUHIRUH XVHIXO                
WR SUHVHQW DQ XQGHUVWDQGLQJ RI KRZ NQRZOHGJH LV DFTXLUHG DQG IXUWKHUPRUH ZKDW           
NQRZOHGJH FRQVLVWV RI ZLWKLQ WKH DXGLR WHFKQRORJ\ ILHOG VSHFLILFDOO\ DV D FRPSRQHQW           
RI UHFRUGLVW SUDFWLFH /DWHU FKDSWHUV RI WKH ZRUN LQWHUURJDWH PHWKRGV RI NQRZOHGJH           
GLVVHPLQDWLRQ DV FRPSRQHQWV RI FRPPXQLW\ LQWHUDFWLRQ ZLWKLQ SULQW PHGLD DQG         
SK\VLFDO LQVWLWXWLRQV DV D PHDQV RI UHSUHVHQWLQJ WKH FXPXODWLYH FRFRQVWUXFWLRQ RI          
XVHUVDQGGLVFRXUVH
7KRPSVRQ DQG 0F,QW\UH VXJJHVW WKDW VSHFLDOLVW GLVFLSOLQHV QHFHVVLWDWH       
µGRPDLQ DFTXLVLWLRQ¶ WKDW LV µOHDUQLQJ WKH NQRZOHGJH UXOHV VNLOOV DQG WHFKQLTXHV          
WKDW PDNH XS WKH FRQWHQW RI D SDUWLFXODU GRPDLQ¶  ,Q WKH FDVH RI UHFRUGLQJ              
SUDFWLFHV NQRZOHGJH KDV EHHQ SRVLWLRQHG ZLWKLQ WKH DVVRFLDWHG OLWHUDWXUH DV         

SUDFWLFDO DQG RIWHQ WHFKQRORJLFDOO\ PHGLDWHG +HZDUG  )URVW  0RRUHILHOG         
 ,Q FRQWUDVW +RUQLQJ KDV VWDWHG WKDW HDUO\ RQ UHFRUGLVWV ZHUH µV\VWHPDWLF           
WLQNHUHUV DQG PHFKDQLFDO HQJLQHHUV WKRVH ZKR EHJDQ GXULQJ WKH HUD RI HOHFWULFDO           
WUDQVFULSWLRQV ZHUH UDGLR KREE\LVWV ZKR EXLOW WKHLU RZQ FU\VWDO VHWV DQG OHDUQHG           
HOHFWURQLFV RQ WKHLU RZQ¶ +RUQLQJ D  &RQVLGHULQJ WKLV RQH FDQ WKHQ           
GHWHUPLQH WKDW ERWK WHFKQRORJLFDO XQGHUVWDQGLQJ DV ZHOO DV UHFRUGLVW DJHQF\ IRUPHG          
D FRQFHSWLRQ RI NQRZOHGJH WKDW PXVW EH VXFFHVVIXOO\ XQGHUVWRRG LQ RUGHU WR           
SDUWLFLSDWH ZLWKLQ WKH DXGLR ILHOG 7KLV LV D YLHZ VXSSRUWHG E\ 0LOQHU  DQG             
0RUWRQ -U  ZKR VLPLODUO\ SRVLWLRQ D SURILFLHQF\ LQ DSSO\LQJ DQG PHGLDWLQJ           
WHFKQRORJ\ DV PDLQWDLQLQJ EDUULHUV WR SDUWLFLSDWLRQ 'UDSHU LQ FRQWUDVW KDV LGHQWLILHG          
NQRZOHGJH DFTXLVLWLRQ DV WKH IXQGDPHQWDO PHDQV RI HQJDJLQJ ZLWK HDUO\ UHFRUGLQJ          
SUDFWLFHV VXJJHVWLQJ WKDW WKH H[FOXVLYLW\ RI ERWK UHFRUGLQJ SUDFWLFHV DQG WKH GRPDLQ           
LWVHOI ZHUH VROLGLILHG WKURXJK WKH FRQFHSW RI WKH µ7RQPHLVWHU¶ 5HIOHFWLQJ RQ WKLV SRLQW            
'UDSHUH[SODLQV

µ7KH 7RQPHLVWHU FRQFHSW OLWHUDOO\ ³VRXQGPDVWHU´ ZDV SURSRVHG E\       
$UQROG 6FKRHQEHUJ LQ  DV D ZD\ WR WUDLQ VLF ³VRXQGPHQ´ LQ WKH            
ILHOGV RI UHFRUGLQJ UDGLR DQG ILOP )LUVW LQWURGXFHG LQ *HUPDQ\ LQ WKH           
VDPH \HDU WKH ZRUG WRQPHLVWHU ZDV ODWHU WUDGHPDUNHG E\ WKH         
8QLYHUVLW\ RI 6XUUH\ LQ   )URP RXW RI WKLV WUDGLWLRQ D           
V\VWHPDWLVHG UHJLPH RI OLVWHQLQJ H[HUFLVHV HPHUJHG WR SURYLGH       
LQFUHDVLQJ OHYHOV RI GLIILFXOW\ LQ LGHQWLI\LQJ IUHTXHQF\ EDQGV OHYHOV        
DQG WKHLU LQWHUUHODWLRQVKLSV IRU WKH WUDLQHG VRXQG HQJLQHHU¶ 'UDSHU        


)RUPDOLVHG HGXFDWLRQ VXFK DV WKLV DORQJ ZLWK WKH DWWULEXWLRQ RI D GLVWLQFW WLWOH FDQ             
WKHQ EH FRQVLGHUHG WR KDYH WKH HIIHFW RI HQJHQGHULQJ LPSHGLPHQWV WR SDUWLFLSDWLRQ WR            
WKRVH RXWVLGH RI WKH SULYLOHJHG PLQRULW\ ,Q WKLV ZD\ NQRZOHGJH FDQ EH FRQVLGHUHG D             
VLJQLILFDQW FRPSRQHQW LQ HVWDEOLVKLQJ D KLHUDUFKLFDOO\ VWUDWLILHG GLFKRWRP\ DV 7RPD]         
GH &DUYDOKR KDV VXJJHVWHG  ,Q DGGLWLRQ D UHFRUGLVW¶V DELOLW\ WR EXLOG IL[            
PRGLI\ RU WZHDN +HZDUG   +DULQJ   +RUQLQJ D            
+RUQLQJ   KDV DOVR EHHQ REVHUYHG ZLWK KDQGV RQ PRGLILFDWLRQ UHVXOWLQJ LQ            
D IRUP RI DSSURSULDWLRQ ,Q WKLV ZD\ UHFRUGLVWV DUH DEOH WR QRW RQO\ HVWDEOLVK D PRUH               
WKRURXJK XQGHUVWDQGLQJ RI WKHLU HTXLSPHQW EXW DOVR H[HUFLVH WKLV NQRZOHGJH DV D           
PHDQV RI DVVHUWLQJ DXWKRULW\ DQG SRZHU 7RPD] GH &DUYDOKR  7KHVH          
FRQFHSWV DUH H[SORUHG LQ JUHDWHU GHSWK LQ WKH IROORZLQJ FKDSWHUV EXW UHPDLQ XVHIXO            
SRLQWV RI GHSDUWXUH KHUH LQ RUGHU WR IUDPH D GLVFXVVLRQ RI FXPXODWLYH FRFRQVWUXFWLRQ            

ZLWK UHJDUGV WR KRZ WKH NQRZOHGJH SUHYLRXVO\ GHVFULEHG EHFRPHV HPEHGGHG DV          
FRPSRQHQWVRIWHFKQRORJLFDODUWLIDFWV
6WHUQH DUJXHV LQ 7KH $XGLEOH 3DVW  WKDW PHWKRGV RI WUDQVGXFWLRQ          
SUHVHQW ZLWKLQ WHFKQRORJLHV VXFK DV UDGLR KLIL DQG PRVW QRWDEO\ PLFURSKRQHV KDYH           
EHHQ UHDG EDFNZDUGV WR WKH YHU\ QDWXUH RI KHDULQJ %XLOGLQJ XSRQ WKLV FRQFHSW            
6WHIDQ +HOPUHLFK VXJJHVWV WKDW µWUDQVGXFWLRQ LV QRZ LPDJLQHG DV D XQLYHUVDO          
LQIUDVWUXFWXUH IRU D UDQJH RI FXOWXUHV RI KHDULQJ¶   2QH PLJKW FRQVLGHU LW             
HTXDOO\ YDOLG WR UHDG PHWKRGV RI WUDQVGXFWLRQ IRUZDUGV DQG WKXV DV KDYLQJ WKH            
FDSDFLW\ WR PHGLDWH WHFKQRORJLFDO GHVLJQ &RQFHSWXDOO\ WKLV HQFDSVXODWHV WKH        
FXPXODWLYH FRQVWUXFWLRQ RI WHFKQRORJLHV LQ WKDW WUDQVGXFHUV VXFK DV PLFURSKRQHV         
DQG ORXGVSHDNHUV FDQ EH VDLG WR EH UHSOLFDWH WKH IXQGDPHQWDO SULQFLSOHV RI KXPDQ            
VRXQG SURGXFWLRQ DQG UHFHSWLRQ .DW]   6WHUQH  7KLV LV HVSHFLDOO\ WUXH            
ZKHQ RQH FRQVLGHUV WKDW ORXGVSHDNHUV DUH FRQVLGHUHG WR KDYH DQ RSWLPDO IUHTXHQF\           
UHVSRQVH ZKHQ UHSUHVHQWDWLYH RI WKH IXOO UDQJH RI KXPDQ KHDULQJ +]N+]          
$VVXPLQJ D VRFLDO FRQVWUXFWLYLVW DSSURDFK WKH GHVLJQ RI WUDQVGXFHUV FDQ WKXV EH           
VHHQ WR EH VRFLDOO\ FRQVWUXFWHG DV WKH ERUGHUV EHWZHHQ WKH WHFKQLFDO DQG WKH VRFLDO             
DUH FRQWLQXDOO\ EHLQJ QDYLJDWHG %LMNHU DQG 3LQFK  [YLL 7KLV LV QRW WR VXJJHVW             
KRZHYHU WKDW FXPXODWLYH WHFKQRORJLFDO GHVLJQ LV URRWHG SXUHO\ LQ WKH PDQLIHVWDWLRQ          
RI KXPDQ PHFKDQLVPV DQG DELOLWLHV EXW UDWKHU WKDW NQRZOHGJH IXQFWLRQV DV DQ           
DSSURSULDWH PHGLDWRU $V +RUQLQJ KDV QRWHG KRZHYHU WKH PDQLIHVWDWLRQ RI KXPDQ          
VNLOOV DV WHFKQRORJLFDO FRPSRQHQWV LV D FRPPRQ RFFXUUHQFH ,Q WKLV FRQWH[W VKH           
H[SODLQV WKDW µWKH ODWHVW HTXLSPHQW LV GHVLJQHG WR LQFUHDVH WKH DYDLODEOH RSWLRQV WR            
WKH XVHU PRVW RIWHQ E\ SHUIRUPLQJ WDVNV WKDW RQFH UHTXLUHG KXPDQ LQJHQXLW\ DQG            
VNLOO¶ +RUQLQJ D  7KH VXJJHVWLRQ KHUH WKDW WHFKQRORJ\ FRPHV WR HPERG\           
WKH VNLOOV RI UHFRUGLVWV WKHQ HYLGHQFHV D FXPXODWLYH GHYHORSPHQW SURFHVV ,W LV           
LPSRUWDQW WR DOVR UHFRJQLVH WKDW WKLV PHGLDWLRQ SURFHVV LV IXQGDPHQWDOO\         
LQWHUGHSHQGHQW DQG WKXV IXQFWLRQV DV D SHUVLVWHQW WZRZD\ H[FKDQJH 0DFND\ HW DO           
.DW]
(TXDOO\ LPSRUWDQW LQ XQGHUVWDQGLQJ WKH FXPXODWLYH FRFRQVWUXFWLRQ RI       
WHFKQRORJ\ DQG XVHUV LV WKH GHSHQGHQFH RQ WKH PXVLFDO SHUIRUPDQFHV EHLQJ          
 7UDQVGXFWLRQ LV WKH SURFHVV RI FRQYHUWLQJ D VLJQDO IURP RQH IRUP RI HQHUJ\ WR DQRWKHU )RU                
H[DPSOH ORXGVSHDNHUV SURFHVV DQ HOHFWULFDO VLJQDO E\ WXUQLQJ FXUUHQW LQWR WKH PRWLRQ RI D             
GLDSKUDJP 0LOHV +XEHU RIIHUV WKH IROORZLQJ GHILQLWLRQ µD WUDQVGXFHU LV DQ\ GHYLFH WKDW FKDQJHV             
RQH IRUP RI HQHUJ\ LQWR DQRWKHU FRUUHVSRQGLQJ IRUP RI HQHUJ\ )RU H[DPSOH D JXLWDU LV D               
WUDQVGXFHU LQ WKDW LW WDNHV WKH YLEUDWLRQV RI SLFNHG RU VWUXPPHG VWULQJV WKH PHGLXP DPSOLILHV              
WKHP WKURXJK D ERG\ RI ZRRG DQG FRQYHUWV WKHVH YLEUDWLRQV LQWR FRUUHVSRQGLQJ           
VRXQGSUHVVXUHZDYHVZKLFKDUHWKHQSHUFHLYHGDVVRXQG¶

UHFRUGHG DQG WKH PHGLDWLYH SRWHQWLDO RI SHUIRUPHUV WKHPVHOYHV 0RUWRQ -U KDV          
UHFRJQLVHG WKDW KLVWRULFDOO\ DUWLVWV ZHUH RIWHQ IRUFHG WR DOWHU WKHLU SHUIRUPDQFHV LQ D            
ZD\ WKDW FRPSOHPHQWHG UHFRUGLQJ WHFKQRORJ\   &LWLQJ WKH SKRQRJUDSK DV          
DQ H[DPSOH 0LOQHU VLPLODUO\ UHFRJQLVHV WKDW WHFKQLFDO OLPLWDWLRQV OHG WR D FKDQJH LQ            
SHUIRUPDQFH SUDFWLFH +H VWDWHV WKDW EHWZHHQ  DQG  (GLVRQ SHUIRUPHG          
µUHDOLVP WHVWV¶ WKDW FKDOOHQJHG DQ LQYLWHG DXGLHQFH WR GLVWLQJXLVK EHWZHHQ OLYH DQG           
UHFRUGHG VRXQG 0LOQHU   .DW]   ,QWHUHVWLQJO\ KRZHYHU WKHVH          
FRQFHUWV UHOLHG KHDYLO\ RQ GHFHSWLRQ DV D PHDQV RI SURPRWLQJ WKH SKRQRJUDSK           
WHFKQRORJ\ UHTXLULQJ µUHDO HIIRUW E\ WKH SHUIRUPHUV WR PDLQWDLQ WKH LOOXVLRQ WKDW WKH            
PDFKLQH ZDV GRPLQDQW¶ 0LOQHU   0LOQHU FRQWLQXHV VWDWLQJ WKDW µWKH          
SKRQRJUDSK KDG EHJXQ DV D PHDQV WR GRFXPHQW D PXVLFDO SHUIRUPDQFH WR RIIHU D             
UHSUHVHQWDWLRQ RI WKH ³UHDO´ EXW (GLVRQ ZDV WHOOLQJ WKH ZRUOG WKDW WKLV HTXDWLRQ QR             
ORQJHU KHOG )URP QRZ RQ UHFRUGLQJV ZRXOG QRW VRXQG OLNH WKH ZRUOG WKH ZRUOG             
ZRXOG VRXQG OLNH UHFRUGLQJV¶ LELG 0LOQHU RIIHUV D YLHZ RI WKH SKRQRJUDSK DV EHLQJ             
IXQGDPHQWDOO\ UHVWULFWLYH LQ WKDW LW UHTXLUHG DUWLVWV WR FRPSURPLVH WKHLU QDWXUDO          
SHUIRUPDQFHV WR PHHW WKH OLPLWDWLRQV RI WKH WHFKQRORJ\ ,Q WKLV UHVSHFW RQH FDQ WKHQ             
FRQVLGHU WHFKQRORJ\ DV GHILQLQJ WKH EHKDYLRXU RI WKH UHFRUGLVW DQG WKXV IXOILOOLQJ           
:RROJDU¶V WKHRU\ RI XVHU FRQILJXUDWLRQ  0RUH WKDQ WKLV WKRXJK LW DSSHDUV WKDW            
0LOQHU¶V SRUWUD\DO RI WKH µSKRQRJUDSK HIIHFW¶ .DW]  LQ WKLV LQVWDQFH ZRXOG           
IDFLOLWDWH D IXQGDPHQWDO VKLIW ZLWK UHVSHFW WR ZKDW DXGLR WHFKQRORJLHV EHJDQ WR           
UHSUHVHQW &RQFHSWXDOO\ WKLV LV LQ DJUHHPHQW ZLWK RQH RI WKH SULPDU\ WKHPHV RI            
0RRUHILHOG¶V ZRUN ZKHUH LW LV VXJJHVWHG WKDW µUHFRUGLQJ¶V PHWDSKRU KDV VKLIWHG IURP           
RQH RI WKH ³LOOXVLRQ RI UHDOLW\´ PLPHWLF VSDFH WR WKH ³UHDOLW\ RI LOOXVLRQ´ D YLUWXDO              
ZRUOG LQ ZKLFK HYHU\WKLQJ LV SRVVLEOH¶  [LLL ,Q WKLV FRQWH[W UHFRUGLQJ¶V           
PHWDSKRU FRQIODWHV ZLWK WKH QRWLRQ RI VFULSW DGYDQFHG E\ $NULFK SUHYLRXVO\          
DVVHVVHG LQ VHFWLRQ  +HUH $NULFK VXJJHVWV WKDW VFULSW µGHILQHV D IUDPHZRUN RI            
DFWLRQ WRJHWKHU ZLWK WKH DFWRUV DQG WKH VSDFH LQ ZKLFK WKH\ DUH VXSSRVHG WR DFW¶              
  0LOQHU¶V VWDWHPHQW WKHQ DUJXDEO\ HVWDEOLVKHV DHVWKHWLF H[SHFWDWLRQV RI         
WKH SKRQRJUDSK DQG WKXV VLPLODUO\ D IUDPHZRUN RI DFWLRQ IRU WKH UHOHYDQW DJHQWV            
$VVXPLQJ D 6&276 DSSURDFK WR WKH OLWHUDWXUH WKH ZRUN RI ERWK 0LOQHU DQG            
0RRUHILHOG FDQ WKHQ EH DOLJQHG ZLWK WKDW RI 0DFND\ HW DO   DQG .DW]              
  WR SUHVHQW D FRQFHSW RI ERWK KXPDQ DQG QRQKXPDQ PHGLDWLYH SRWHQWLDO DV             
NH\IDFWRUVLQWKHFXPXODWLYHFRQVWUXFWLRQRIWHFKQRORJLHVDQGXVHUV
(GZDUG 5RWKVWHLQ KDV VLPLODUO\ UHFRJQLVHG WKH VLJQLILFDQFH RI XQGHUVWDQGLQJ        
XVHU DQG WHFKQRORJ\ FRFRQVWUXFWLRQ VXJJHVWLQJ WKDW WKURXJK WKH SUROLIHUDWLRQ RI         

UHFRUGLQJV DXGLHQFHV DQG UHFRUGLVWV DOLNH GHYHORS D µODQJXDJH RI UHFRUGLQJ¶           
 0RUH VSHFLILFDOO\ D ODQJXDJH WKDW DOORZV OLVWHQHUV WR WUDQVODWH DQG VLWXDWH           
DXGLEOH VRXQGV LQ DQ LPSOLHG DFRXVWLF VSDFH µPDSSLQJ WKH KHDUG VRXQGV LQWR D UHDO             
ZRUOG¶ LELG ,W LV LPSRUWDQW WR UHFRJQLVH WKDW WKLV LV QRW D ODQJXDJH LQ D GLVFXUVLYH               
VHQVH EXW UDWKHU DQ DELOLW\ WR LQWHUSUHW FRPSOH[LWLHV LQ UHFRUGHG DXGLR (ODERUDWLQJ           
RQ WKLV FRQFHSW 0RRUHILHOG VXJJHVWV WKDW µDV WKH FXOWXUDO HDU EHFRPHV PRUH IDPLOLDU            
ZLWK ZKDW LV SRVVLEOH LW LV DEOH WR GLVWLQJXLVK EHWZHHQ GLIIHUHQW OHYHOV DQG VW\OHV RI              
SURGXFWLRQ DQG EHFRPHV PRUH DZDUH RI WKH SURGXFWLRQ DVSHFW RI D WUDFN¶             
[YL 0LOQHU DOVR GLVFXVVHV WKLV FRQFHSW FLWLQJ WKH VLJQLILFDQFH RI UHFRUGHG DXGLR           
RYHU LWV OLYH FRXQWHUSDUW LQ PRGHUQ SHUFHSWLRQV RI VRXQG DV D FDWDO\VW IRU FKDQJH             
VXJJHVWLQJ WKDW µWKH ZRUOG LV VDWXUDWHG ZLWK UHFRUGLQJV ,I \RX OLYH LQ D VRFLHW\ WKDW LV               
VHPLLQGXVWULDOLVHG UHFRUGLQJV GHILQH WKH VRXQG RI \RXU PXVLFDO ZRUOG¶            
(LVHQEHUJ VLPLODUO\ FLWHV WKH µUHLILFDWLRQ RI PXVLF¶   DQG WKXV D IDPLOLDULW\            
ZLWK UHFRUGHG DXGLR IRUPDWV DV FDXVH IRU FKDQJH :KDW WKHVH SHUFHSWLRQV VXJJHVW           
LV WKDW XVHUV OLNH WHFKQRORJ\ DUH FXPXODWLYHO\ FRQVWUXFWHG WKURXJK WKH PHGLDWLYH          
SRWHQWLDO RI DXGLR WRROV %RWK 5RWKVWHLQ DQG 0RRUHILHOG SRVLWLRQ D VKLIW LQ OLVWHQHU¶V            
DXGLR VHQVLELOLWLHV DV RFFXUULQJ DFNQRZOHGJLQJ WKH FRQFHSW RI XVHU FRQILJXUDWLRQ DV          
VXJJHVWHG E\ ERWK :RROJDU  DQG 0DFND\ HW DO  0LOQHU DQG (LVHQEHUJ            
VLPLODUO\ UHIOHFW XSRQ WKLV FKDQJH FLWLQJ WKH VSUHDG RI DXGLR DUWLIDFWV DV QRUPDOLVLQJ            
WKHDHVWKHWLFYDOXHVRIUHFRUGHGVRXQG
7KH OLWHUDWXUH VXUYH\HG WKXV IDU LV WKHUHIRUH LQGLFDWLYH RI XVHU DQG WHFKQRORJ\           
FRFRQVWUXFWLRQ ZLWK UHFRUGLQJ SUDFWLFHV PHGLDWLQJ UHFRUGLVWV SHUIRUPHUV DQG       
OLVWHQHUV DOLNH ,Q DGGLWLRQ WKHVH YHU\ VDPH DJHQWV FDQ EH VDLG WR PHGLDWH WKH             
FRQVWUXFWLRQ RI DXGLR WRROV WKHLU DSSOLFDWLRQV DQG WKH VXUURXQGLQJ GLVFRXUVH $V P\           
UHVHDUFK LQWR 6&276 KDV GHPRQVWUDWHG LW LV RI WKH XWPRVW VLJQLILFDQFH WR QDYLJDWH            
WH[WXDO ELDV ZLWK UHVSHFW WR TXHVWLRQV RI DJHQF\ DQG WKXV DV D PHDQV RI EHWWHU              
XQGHUVWDQGLQJ KRZ WKH ERUGHUV RI WKHVH DJHQWV DUH FRQVLVWHQWO\ EHLQJ QDYLJDWHG          
DQG UHGUDZQ :KLOVW WKLV VHFWLRQ KDV XQFRYHUHG KRZ WKH HDUO\ FRFRQVWUXFWLRQ RI           
XVHUV DQG WHFKQRORJ\ OHG WR ERWK WHFKQRORJLFDO DQG VRFLDO FKDQJHV DV SDUW RI D             
FXPXODWLYH GHYHORSPHQW SURFHVV LW LV XVHIXO DW WKLV SRLQW WR EHJLQ LQYHVWLJDWLQJ           
IXUWKHUHYLGHQFHRIFXPXODWLYHGHYHORSPHQWVZLWKLQWKHDXGLRWHFKQRORJ\GRPDLQ

&XPXODWLYH7HFKQRORJLFDO'HVLJQ


7KH IROORZLQJ VHFWLRQ EULHIO\ H[SORUHV KRZ WKH GHYHORSPHQW RI QHZ DXGLR          
WRROV ZDV LQIRUPHG E\ WHFKQRORJLFDO SUHFXUVRUV DQG FKDOOHQJHG HVWDEOLVKHG ZRUNLQJ         
SUDFWLFHV DV ZHOO DV SHUFHSWLRQV RI NQRZOHGJH ZLWKLQ GLVFRXUVH 'UDZLQJ XSRQ WKH           
ZRUN RI %HQQHWW D %DUEHU  DQG 0DUULQJWRQ  , LQYHVWLJDWH WKH           
LQWURGXFWLRQ RI PDJQHWLF WDSH WKURXJK WR GLJLWDO DXGLR ZRUNVWDWLRQV XVLQJ 6&276          
PHWKRGRORJLHV ,Q GRLQJ VR , FRQWHQG WKDW SHUFHSWLRQV RI UHFRUGLVW NQRZOHGJH DQG           
UHFRUGLQJ SUDFWLFHV DUH FXPXODWLYHO\ FRQVWUXFWHG :KLOVW DQ H[KDXVWLYH       
FRQVLGHUDWLRQ RI VRFLDOO\ FRQVWUXFWHG DXGLR WHFKQRORJLHV LV EH\RQG WKH VFRSH RI WKLV           
ZRUN WKH PHGLDWLYH SRWHQWLDO RI ERWK WHFKQRORJ\ DQG UHFRUGLVWV LV H[SORUHG LQ           
SDUDOOHOZLWKQRWLRQVRIDJHQF\
(GZDUG .HDOH\  KDV VXJJHVWHG WKDW WKH LQWURGXFWLRQ RI PDJQHWLF WDSH          
IDFLOLWDWHG WKH HVWDEOLVKPHQW RI WKH µHQWUHSUHQHXULDO HQJLQHHU¶ DQ HPSRZHUHG        
UHFRUGLVW ZLWK IHZHU WHFKQLFDO UHVSRQVLELOLWLHV JUHDWHU HGLWLQJ SRWHQWLDO DQG LQFUHDVHG         
IOH[LELOLW\ LQ WKH UHFRUGLQJ SURFHVV :LWK OHVV HPSKDVLV EHLQJ SODFHG RQ WHFKQLFDO           
FRUUHFWQHVV .HDOH\ DUJXHV WKDW UHFRUGLVWV ZHUH DIIRUGHG PRUH FUHDWLYH IUHHGRP         
(YDQ (LVHQEHUJ KDV VLPLODUO\ UHFRJQLVHG WKLV WUHQG DQG HVWDEOLVKHV WKH ODEHO          
µSKRQRJUDSK\¶ LQ 7KH 5HFRUGLQJ $QJHO  WR DUWLFXODWH ZKDW KH REVHUYHV DV D            
WUDQVLWLRQ IURP PHWKRGRORJLHV FRQFHUQHG ZLWK WUDQVSDUHQF\ WR PRUH DUWLVWLFDOO\        
FRQVLGHUHG PHGLDWLRQ SURFHVVHV +H VXJJHVWV WKDW QRZ WKH µDUWLVWSURGXFHU WKH         
PXVLFDO FUHDWRU  SOD\V D FHQWUDO SDUW LQ WKH GHYHORSPHQW RI SKRQRJUDSK\ DV DQ DUW¶              
  0RUWRQ -U KDV VLPLODUO\ LGHQWLILHG WKH LQWURGXFWLRQ RI PDJQHWLF WDSH           
UHFRUGHUV DQG WKH HDVH RI HGLWLQJ WKH\ DIIRUGHG DV LQVWUXPHQWDO LQ IDFLOLWDWLQJ WKLV            
WUDQVLWLRQKHVWDWHV

µWDSH UHFRUGHUV UHVKDSHG VRXQG LQ PDQ\ ZD\V $W ILUVW WKH TXHVW IRU           
PXVLFDO SHUIHFWLRQ OHG DOPRVW LQHYLWDEO\ WRZDUGV DQ HYHUJUHDWHU       
LQWHUHVW LQ HGLWLQJ DV D ZD\ WR FRUUHFW SHUIRUPDQFH HUURUV %XW DW WKH            
VDPH WLPH WKDW HGLWLQJ LPSURYHG D UHFRUGLQJ LW DOVR WRRN LW IDUWKHU           
IURP LWV RULJLQV DV D OLYH SHUIRUPDQFH  (GLWLQJ DQG GXEELQJ EHFDPH           
OHVV DERXW ³IL[LQJ´ DQG PRUH DERXW FUHDWLQJ VRPHWKLQJ QHZ¶ 0RUWRQ         
-U

7KH YLHZ SUHVHQWHG KHUH LV RQH WKDW VHHV WHFKQRORJ\ DV HQDEOLQJ LQ WKDW LW EHFRPHV              
SRVVLEOH IRU WKH UHFRUGLVW WR H[HUFLVH PRUH DHVWKHWLF IUHHGRP DV D FRPSRQHQW RI            
 ,Q  *HUPDQ HQJLQHHULQJ ILUP $(* PDQXIDFWXUHG WKH ILUVW PDJQHWLF WDSH UHFRUGHU            
0RRUHILHOG   KRZHYHU LW ZDV QRW XQWLO  WKDW WKH PHGLXP VDZ ZLGHVSUHDG XVH DQG               
DGRSWLRQ ZLWKLQ WKH UHFRUGLQJ LQGXVWU\ 0RUWRQ -U   +RUQLQJ   7KH            
WHFKQRORJ\ ZDV TXLFNO\ VHL]HG XSRQ DV LW IDFLOLWDWHG GUDPDWLF LPSURYHPHQWV LQ DXGLR ILGHOLW\ DQG             
ZDVDIDUPRUHFRVWHIIHFWLYHPHGLXPWKDQFRQWHPSRUDU\DOWHUQDWLYHV

VWXGLR SUDFWLFH (QR   7HFKQRORJLFDO GHYHORSPHQWV DUH WKXV SRVLWLRQHG DV          
IDFLOLWDWLQJ DEVWUDFWLRQ IURP µWUDQVSDUHQW¶ DXGLR UHSURGXFWLRQV $OELQ =DN KDV DOVR         
UHFRJQLVHG WKLV VXJJHVWLQJ WKDW WKH FRQWHPSRUDU\ ZRUN RI µPDMRU ODEHOV UHSUHVHQWHG          
D QHZ NLQG RI UHFRUGLQJ ZKLFK XVHG WKH PHGLXP IRU FUHDWLYH HQGV 7KHLU UHFRUGV             
KDG QR UHDOZRUOG FRXQWHUSDUW 7KH\ ZHUH RQHRII PXVLFDO DUWLIDFWV ZKLPVLFDO VWXGLR          
FRQFRFWLRQV¶ =DN  +RUQLQJ H[SDQGV XSRQ WKLV FRQFHSW WR VRPH H[WHQW          
DUJXLQJ WKDW SRVWZDU GHYHORSPHQWV LQ DXGLR WHFKQRORJ\ GHVLJQ IDFLOLWDWHG JUHDWHU         
UHFRUGLVWFUHDWLYLW\

µ1R ORQJHU ZDV WKH PXVLFDO SHUIRUPDQFH VLPSO\ FDSWXUHG DQG        
SUHVHUYHG E\ UHFRUGLQJ WHFKQRORJ\ WKH WHFKQRORJ\ LWVHOI KDG EHFRPH        
LQWHJUDO WR WKH FUHDWLYH SURFHVV 7KLV ZDV QHLWKHU WKH UHVXOW RI D VLQJOH            
LQQRYDWLRQ QRU D FDVH RI WHFKQRORJLFDO GHWHUPLQLVP $FWXDOO\ WKH        
KLVWRU\ RI UHFRUGLQJ VWXGLRV ± SDUWLFXODUO\ LQ WKLV SRVWZDU SHULRG ±          
FRQMXUHV XS D  PRGHO RI FDXVH DQG HIIHFW UDWKHU WKDQ D OLQHDU            
KLVWRU\ RI GHYHORSPHQW $V QHZ UHFRUGLQJ WHFKQRORJLHV JDYH ULVH WR         
QHZ QRUPV RI VWXGLR SUDFWLFH WKHVH LQ WXUQ RSHQHG XS HYHQ PRUH           
SRVVLELOLWLHV IRU KRZ VRXQG ± LQGHHG ZKDW VRXQGV ± FRXOG EH          
UHFRUGHGDQGKRZPXVLFZDVFUHDWHG¶+RUQLQJ

+RUQLQJ SUHVHQWV D FDVH DJDLQVW GLVFXUVLYH ELDV DQG GHWHUPLQLVP KHUH E\          
VHHNLQJ WR SRVLWLRQ WKH GHYHORSPHQW RI DXGLR WRROV DV D FDXVH DQG HIIHFW SURFHVV             
$V , KDYH SUHYLRXVO\ VXJJHVWHG KRZHYHU WKLV LV SUREOHPDWLF DV WKH UHODWLYH           
FRPSOH[LW\ RI WKH PHGLDWLYH SURFHVV LV RYHUORRNHG %\ WKLV , PHDQ WR VXJJHVW WKDW             
+RUQLQJ RIWHQ H[SUHVVHV FRQIOLFWLQJ SHUFHSWLRQV RI XVHU DQG WHFKQRORJ\ DJHQF\ LQ          
GLFWDWLQJ WKH FKDQJLQJ ZRUNLQJ SUDFWLFHV RI UHFRUGLVWV DV ZHOO DV WHFKQRORJLFDO          
IXQFWLRQDOLW\ )RU H[DPSOH +RUQLQJ VXJJHVWV WKDW HQJLQHHUV µFRQIURQWHG WKH SUREOHP         
RI YDULDEOH TXDOLW\ DQG UHVSRQVH¶ ZLWKLQ PLFURSKRQH FRQVWUXFWLRQ DQG WKXV         
HVWDEOLVKHG D IRUP RI SUDFWLFH µEHFDXVH RI WKH LQDGHTXDFLHV RI UHODWHG WHFKQRORJ\           
VSHFL¿FDOO\ WKH XQHYHQ TXDOLW\ RI PLFURSKRQHV DQG QRLV\ HTXDOL]HUV¶ +RUQLQJ         
D  ,W LV WKHUHIRUH VXJJHVWHG WKDW UHFRUGLVWV ZHUH FRQGLWLRQHG E\ WKH           
WHFKQRORJLHV RI WKH SHULRG DVVXPLQJ D FDXVH DQG HIIHFW UHODWLRQVKLS WKDW          
XQGHUVWDWHV WKH VLJQLILFDQFH RI PXWXDO FRFRQVWUXFWLRQ 7KLV FDQ EH LQWHUSUHWHG DV          
UHIOHFWLQJ D µIUDPHZRUN RI DFWLRQ¶ DV WHUPHG E\ $NULFK   LQ WKDW            
WHFKQRORJLHV GHILQH WKH SURFHVVHV DQG H[WHQW RI UHFRUGLVWV¶ LQWHUDFWLRQV +RZHYHU         
+RUQLQJ DOVR SUHVHQWV DQ XQGHUVWDQGLQJ RI UHFRUGLVWV WKDW SULYLOHJHV WKHLU WHFKQLFDO          
NQRZOHGJH µ$W WKH FHQWHU  ZHUH WKH XVHUV RI UHFRUGLQJ WHFKQRORJ\ ZKR ZHUH            

DFWLYHO\ LQYROYHG LQ LPSURYLVLQJ PRGLI\LQJ DGDSWLQJ DQG SXVKLQJ WKH FDSDELOLWLHV RI          
WKHHTXLSPHQWDYDLODEOHWRWKHP¶
:KLOVW +RUQLQJ¶V RYHUDOO DUJXPHQW PLJKW RWKHUZLVH VXJJHVW DQ DZDUHQHVV RI         
PXWXDO FRFRQVWUXFWLRQ DV RXWOLQHG E\ 2XGVKRRUQ DQG 3LQFK   E\ SODFLQJ           
ERWK UHFRUGLVWV DQG WHFKQRORJ\ DW WKH HSLFHQWUH RI FKDQJH D IUDFWXUHG DUJXPHQW LV            
SUHVHQWHG +XPDQ DJHQF\ LV GHSLFWHG E\ +RUQLQJ DV WKH H[SUHVVLRQ RI WHFKQLFDO           
NQRZOHGJH VSHFLILFDOO\ WKH UHFRUGLVW¶V DELOLW\ WR PRGLI\ DGDSW DQG DOWHU D          
WHFKQRORJLHV IXQFWLRQDOLW\ $V , KDYH SUHYLRXVO\ VXJJHVWHG KRZHYHU WKH QHFHVVLW\ RI          
NQRZOHGJH WR SDUWLFLSDWH IRUPV RQH RI WKH IXQGDPHQWDO EDUULHUV WR SDUWLFLSDWLRQ DQG           
WKXV DUJXDEO\ VXFFHHGV LQ VWUDWLI\LQJ WKH FRPPXQLW\ 7RPD] GH &DUYDOKR           
+HZDUG   +DULQJ   .HLJKWOH\  0\ HDUOLHU UHVHDUFK          
FRQFHUQLQJ GLVFXUVLYH ELDV KDV LOOXVWUDWHG WKDW FULWLFLVPV RI WHFKQRORJ\ DOO WRR RIWHQ           
UHO\ XSRQ VLPSOLVWLF ELQDU\ FDWHJRULVDWLRQV %HQQHWW  1HJXV  ,W LV RIWHQ           
WKURXJK WKH H[SUHVVLRQ RI ELDV KRZHYHU WKDW FRQFHSWV RI NQRZOHGJH DUH VKDSHG           
DQG GLVVHPLQDWHG :LWK UHIHUHQFH WR WKH DXGLR WHFKQRORJ\ LQGXVWU\¶V DGRSWLRQ RI          
PDJQHWLFWDSH=DNDUJXHVWKDW

µ8QGHUO\LQJ WKH YDULRXV DHVWKHWLF FULWLTXHV ZDV D UHPDUNDEOH       
DGKHUHQFH WR WKH SULPDF\ RI OLYH PXVLFDO SHUIRUPDQFH DQG D UHIXVDO          
WR DGPLW WKDW UHFRUG PDNLQJ PLJKW EH VRPHWKLQJ GLIIHUHQW  5HFRUG          
PDNLQJ KRZHYHU ZDV VHHQ QRW DV DQ DUW EXW DV D FUDIW DLPHG DW             
FRPPHUFLDO GLVWULEXWLRQ RI H[LVWLQJ PXVLF WR D PDVV SXEOLF 7KH FKLHI          
IRFXV RI DWWHQWLRQ ZDV QRW WKH UHFRUG LWVHOI EXW WKH PXVLF²WKH SLHFH           
WKHVRQJWKHSHUIRUPDQFH²WKDWWKHUHFRUGFRQWDLQHG¶=DN

=DN¶V VWDWHPHQW LV QRW RQO\ UHSUHVHQWDWLYH RI D FRQWHPSRUDU\ SHVVLPLVWLF         
DWWLWXGH WRZDUGV PDJQHWLF WDSH WHFKQRORJ\ EXW PRUH WKDQ WKLV WKH DUWLFXODWLRQ RI           
IHDUV DV WR KRZ WKH IRUPDW¶V LQWULQVLF PDOOHDELOLW\ WKUHDWHQHG WR XQGHUPLQH UHFRUGLQJ           
SUDFWLFH DV DQ HQJLQHHULQJ FUDIW WKXV GLVSODFLQJ D KLHUDUFKLFDO VWUDWLILFDWLRQ URRWHG LQ           
NQRZOHGJH GHSHQGHQF\ 0RRUHILHOG KDV UHFRJQLVHG WKDW UHFRUGLVW 0LWFK 0LOOHU µZDV         
DPELYDOHQW DW EHVW DERXW PXOWLWUDFN UHFRUGLQJ IDXOWLQJ WKH PRGHUQ SURFHVVHV RI          
RYHUGXEELQJ DQG SXQFKLQJ LQ DV WHFKQLTXHV ZKLFK URE PXVLF RI LWV VSRQWDQHLW\ DQG            
YLWDOLW\ >)RU 0LOOHU@ PRGHUQ UHFRUGLQJ SURFHVVHV VXFK DV HGLWLQJ VSOLFLQJ         
RYHUGXEELQJ DQG UHPL[LQJ ZHUH D IRUP RI GLVKRQHVW\¶   7KH FUHDWLYH           
SRWHQWLDO QHZ WHFKQRORJLHV DIIRUGHG ZHUH WKHQ VLPLODUO\ FKDPSLRQHG IRU WKH         
DHVWKHWLF SRVVLELOLWLHV WKH\ RIIHUHG EXW DOVR FULWLFLVHG IRU HQGRUVLQJ ZKDW ZHUH          
SHUFHLYHG WR EH GLVKRQHVW UHFRUGLQJ SUDFWLFHV )RU H[DPSOH *OHQQ *RXOG IDPRXVO\          

UHIHUUHG WR WDSH VSOLFLQJ RU HGLWLQJ DV D µGLVKRQHVW DQG GHKXPDQL]LQJ WHFKQLTXH¶           
&R[ DQG :DUQHU   1HJXV FULWLTXHV WKLV WHQGHQF\ WRZDUGV VNHSWLFLVP DQG           
GLVFXUVLYH ELDV DUJXLQJ WKDW PXVLFDO FRPSRVLWLRQ DQG SHUIRUPDQFH GR QRW H[LVW LQ D            
VWDWH RI SXULW\ WKDW LV FRUUXSWHG µRXWVLGH RI LWV LPPHGLDWH UHDOLVDWLRQ LQ DQG WKURXJK             
SDUWLFXODU WHFKQRORJLHV DQG WHFKQLTXHV¶ 1HJXV   ,QVWHDG KH SRVLWLRQV         
DXGLR DUWLIDFWV DV HQDEOLQJ QHZ PHGLDWLYH RSSRUWXQLWLHV WKDW DOWHU WKH µH[LVWLQJ          
UHODWLRQVKLSV EHWZHHQ LQVWUXPHQWV DQG  WKH QDWXUH RI PXVLFDO VNLOOV¶ LELG 7KH           
DUJXPHQW VXSSRVLQJ WHFKQRORJ\¶V DELOLW\ WR IDOVLI\ KH QRWHV µLV QRW QHZ DQG KDV            
UHFXUUHGWKURXJKRXWWKHKLVWRU\RI(XURSHDQPXVLF

7KH DFNQRZOHGJHPHQW RI SHUVLVWHQW ELQDULVWLF DWWLWXGHV ZLWK UHVSHFW WR DXGLR         
WHFKQRORJLHV LV DOVR UHIOHFWHG LQ WKH ZRUN RI %HQQHWW  ZKR VLPLODUO\           
LQWHUURJDWHV DFDGHPLF OLWHUDWXUH DV ZHOO DV SUDFWLWLRQHU FDVH VWXGLHV LQ RUGHU WR VKHG            
OLJKW RQ WKH FRPSOH[LW\ RI WKLV SHUVSHFWLYH %HQQHWW UHFRJQLVHV WKH GLVFXUVLYH          
WHQGHQF\ WRZDUGV D GLFKRWRP\ LQ ZKLFK D PRUH PHGLDWHG SURGXFWLRQ DHVWKHWLF LV           
RIWHQ SUHVHQWHG LQ RSSRVLWLRQ WR WKH FUDIW XQLRQ PRGH 5HIOHFWLQJ RQ WKLV SRLQW VKH             
REVHUYHV µ3HUKDSV WKHUH ZDV D OLQN EHWZHHQ WHFKQRORJ\GULYHQ UHFRUG SURGXFWLRQ         
DQG WKH LQWHQWLRQ RI ³UHFRUG PDNLQJ´ DV RSSRVHG WR SURGXFWLRQ WKDW HPSOR\HG           
WUDGLWLRQDO PHWKRG ZLWK ROGHU RU YLQWDJH WHFKQRORJLHV ZLWK WKH LQWHQWLRQ RI FDSWXULQJ           
VRQJV RU D SHUIRUPDQFH¶ %HQQHWW  :KLOVW %HQQHWW¶V ZRUN LV SULPDULO\          
FRQFHUQHG ZLWK DOLJQLQJ LQGLYLGXDO UHFRUGLVWV¶ ZRUNIORZ GHFLVLRQV DQG WKHLU        
HTXLSPHQW FKRLFHV WKH FRQFOXVLRQV GUDZQ DUH FRPSDUDEOH WR WKRVH RI ERWK =DN           
E DQG 1HJXV  LQ WKDW DXGLR WHFKQRORJ\ GHYHORSPHQW LV DOO WRR RIWHQ            
YLHZHG DV RFFXUULQJ DORQJVLGH WKH SHUSHWXDWLRQ RI VLPSOLVWLF GHWHUPLQLVWLF DQG         
SHVVLPLVWLFGLVFRXUVHV
$GGUHVVLQJ WKH GLJLWDO HYROXWLRQ RI UHFRUGLQJ WHFKQRORJLHV DQG WKHLU        
DVVRFLDWHG ZRUNLQJ SUDFWLFHV 0RRUHILHOG GUDZV DWWHQWLRQ WR WKH ORQJHYLW\ RI         
WUDGLWLRQDO UHFRUGLVW SUDFWLFHV VXFK DV WKH FUDIW XQLRQ PRGH VXJJHVWLQJ WKDW ZKLOVW           
µWKH KRUL]RQV RI UHFRUGLQJ LQGHHG RI PXVLF DV D ZKROH KDYH H[SDQGHG >DQG@ QHZ             
SURGXFWLRQ WHFKQRORJLHV DQG DHVWKHWLFV KDYH HPHUJHG  WKH ROG WHFKQLTXHV KDYH          
QRW VLPSO\ IDOOHQ DZD\  LW ZRXOG EH IRROLVK WR FODLP WKDW WKH ROG ZD\V DUH REVROHWH¶                
  ,Q IDFW WKH ODWHU ZRUN RI 0DUULQJWRQ VXJJHVWV WKDW WKH PRGHUQ            
GLJLWDO DXGLR ZRUNVWDWLRQ LQWHUIDFH LV µLQ DOPRVW DOO FDVHV  FRQVWUXFWHG ZLWK VRPH            
UHIHUHQFH WR D ³UHDOZRUOG´ PXVLFDO PHGLXP¶ 0DUULQJWRQ  ,W LV HVVHQWLDO WR           
DFNQRZOHGJH WKHUHIRUH WKDW UHFRUGLVW SUDFWLFHV KDYH DQ HTXDO SRWHQWLDO WR PHGLDWH          
WKHVFULSWRIWHFKQRORJLFDOGHVLJQ

,QGHHG %DUEHU  0DUULQJWRQ  /HLGHU  DQG :DUQHU          
KDYH DOO QRWHG WKH FXPXODWLYH LQWHJUDWLRQ RI WHFKQRORJLFDO SUHFXUVRUV LQWR PRGHUQ          
SURGXFWLRQ WRROV QRWDEO\ WKH VNHXRPRUSKLF FRQVWUXFWLRQ RI FRPSXWHU EDVHG GLJLWDO         
DXGLR ZRUNVWDWLRQV ZLWK WKH IRUHPRVW VXJJHVWLQJ WKDW µWKH )DLUOLJKW V\QWKHVLVHU DQG          
WKH 6\QFODYLHU « OD\>HG@ WKH ³FRQFHSWXDO JURXQGZRUN´ IRU WKH PRGHUQ ³3UR 7RROHG´           
ZRUOG¶ %DUEHU  )XUWKHUPRUH WKH HPHUJHQFH RI GLJLWDO VLJQDO SURFHVVLQJ         
'63 KDV EHHQ ODEHOOHG E\ 0DUN .DW] DV SXUSRVHIXOO\ UHSOLFDWLQJ WKH FRQVWUXFWLRQ           
DHVWKHWLFV DQG IXQFWLRQDOLW\ RI WHFKQRORJLFDO SUHFXUVRUV   &RPPHUFLDOO\        
DYDLODEOH VDPSOLQJ OLEUDULHV YLUWXDO LQVWUXPHQWV DQG '$: SOXJLQV KDYH DOVR EHHQ          
LGHQWLILHG DV EHLQJ GHULYDWLYH RI YLQWDJH LQVWUXPHQWV DQG WHFKQRORJLHV DQG WKXV DV           
EHLQJ UHSUHVHQWDWLYH RI D FXPXODWLYH FRQVWUXFWLRQ SURFHVV %HQQHWW D &ROE\         
/HLGHU GLVFXVVHV WKH GHYHORSPHQW RI WKH '$: LQ UHODWLRQ WR PDJQHWLF WDSH           
WHFKQRORJ\ DUJXLQJ WKDW ZKLOVW LW FDQ µHIIHFWLYHO\ UHSODFH DQG HQFDSVXODWH PXFK RU           
DOO RI WKH IXQFWLRQDOLW\ SUHVHQW LQ D WUDGLWLRQDO FRQVROHDQGRXWERDUGJHDUEDVHG        
VWXGLR¶ LW UHPDLQV µILUPO\ URRWHG LQ WKH WUDGLWLRQDO DUFKHW\SHV RI LQWHUDFWLRQ IRXQG LQ            
FRQVROHFHQWHUHG VWXGLRV¶   :LWK GLJLWDO WRROV IUHTXHQWO\ PLUURULQJ        
DQDORJXH SUHFXUVRUV LQ IRUP DQG IXQFWLRQDOLW\ WKH FXPXODWLYH FRQVWUXFWLRQ RI WKHVH          
WHFKQRORJLHVLVUHDGLO\DSSDUHQW:DUQHU
$OWKRXJK WKHUH H[LVWV DQ DEXQGDQFH RI OLWHUDWXUH WKDW DJUHHV XSRQ WKH          
JUDGXDO VRFLDO FRQVWUXFWLRQ RI DXGLR DUWLIDFWV URRWHG LQ WHFKQRORJLFDO SUHFXUVRUV WKH          
VLJQLILFDQFH RI FXPXODWLYHO\ FRQVWUXFWHG GRPDLQ NQRZOHGJH LV W\SLFDOO\ QRW        
UHFRJQLVHG 5HWXUQLQJ WR 0RRUHILHOG¶V VWDWHPHQW KHUH WKH µROG ZD\V¶ KH UHIHUHQFHV          
DUH , DUJXH QRW IRUFHG LQWR REVROHVFHQFH DV D UHVXOW RI D VNHXRPRUSKLF WHQGHQF\             
ZLWKLQ PRGHUQ DXGLR DUWLIDFWV YLVXDO FRQVWUXFWLRQ WKDW SULYLOHJHV WKH NQRZOHGJH RI          
WKH UHFRUGLVW 0RUH WKDQ WKLV , VXJJHVW WKDW µGRPDLQ DFTXLVLWLRQ¶ 7KRPSVRQ DQG           
0F,QW\UH  LV PDGH D QHFHVVDU\ SUDFWLFH SULRU WR DQ\ HQJDJHPHQW ZLWK VDLG            
WHFKQRORJ\ LQ WKH ILUVW LQVWDQFH :KLOVW '$:V DUH RIWHQ FLWHG DV D FRUQHUVWRQH RI WKH              
DIRUHPHQWLRQHG µGHPRFUDWLF¶ SRWHQWLDO GLJLWDO WHFKQRORJLHV DIIRUG WKHLU RSHUDWLRQDO       
GHSHQGHQFH XSRQ NQRZOHGJH VNLOOV DQG SUDFWLFHV WKDW DUH SURWHFWHG E\ GRPDLQ          
SDUWLFLSDQWV 'UDSHU  7RPD] GH &DUYDOKR  +HZDUG   +DULQJ          
  +RUQLQJ D   7KRPSVRQ   +RUQLQJ             
FDQ EH VDLG WR XQGHUPLQH WKLV DUJXPHQW 7KXV ZKLOVW GLJLWDO WHFKQRORJLHV RIWHQ DOORZ            
IRU D ORZHU SULFHSRLQW DQG DUJXDEO\ DQ LPSURYHG HIILFLHQF\ ZLWK UHJDUGV WR           
SURGXFWLRQ WLPH DQG UXQQLQJ FRVWV 5XPVH\   WKH\ DOVR SUHVXPH D ULJLGLW\            
LQ SURGXFWLRQ KDELWV DQG D FRPSODFHQF\ ZLWK UHJDUGV WR WKH ZLGHO\ SHUFHLYHG OLQHDU            

HYROXWLRQDU\ SURFHVV RI WKH UHFRUGLVW DV D FRPPXQLW\ SDUWLFLSDQW 7KLV LV QRW WR            
VXJJHVW UDWKHU SHVVLPLVWLFDOO\ WKDW FXPXODWLYH DUWLIDFW FRQVWUXFWLRQ FDQQRW EH        
FRQGXFLYH WR QHZ UHFRUGLQJ SUDFWLFHV RU IDFLOLWDWH DQ\ GHJUHH RI LQFOXVLYLW\          
ZKDWVRHYHU EXW UDWKHU WKDW ZLWK UDSLGO\ DGYDQFLQJ DUWLIDFW PDVVLILFDWLRQ LW ZRXOG EH           
SUHVXPSWXRXV WR FRQWLQXH WR EDVH PRGHUQ WHFKQRORJLHV XSRQ PHWKRGRORJLHV        
DUWLIDFWV DQG LQWHUIDFHV SURSDJDWHG E\ SUHFXUVRUV ZLWKRXW DFNQRZOHGJLQJ WKH        
PDWHULDODQGGLVFXUVLYHLPSOLFDWLRQVIRUUHFRUGLVWV
$XGLR WRROV DUH DV , KDYH VKRZQ URRWHG LQ RYHU D FHQWXU\ RI GRPDLQ             
SUDFWLFHV DQG NQRZOHGJHV WKDW DUH FXPXODWLYHO\ LQVFULEHG $V D FRQVHTXHQFH ,          
KDYH VXJJHVWHG WKDW WKHVH LQVFULSWLRQV PXVW EH DFNQRZOHGJHG DQG SUDFWLFHG RU          
HQXQFLDWHG µFRUUHFWO\¶ LQ RUGHU IRU GRPDLQ SDUWLFLSDQWV WR EH UHQGHUHG YLVLEOH DQG           
FRQVLGHUHG OHJLWLPDWH :KLOVW VSHFLDOLVW NQRZOHGJH LV RI FRXUVH UHTXLUHG LQ DQ\          
GLVFLSOLQH WKH IUHTXHQW HQXQFLDWLRQ RI GHPRFUDF\ ZLWKLQ WKH OLWHUDWXUH FRQVLGHUHG         
RIWHQ RYHUORRNV WKLV VLJQLILFDQW IDFWRU 7KH DVVRFLDWHG GHYHORSPHQW RI WKH XVHU WKXV           
IRUPV D UHOHYDQW DUHD RI UHVHDUFK ZKHQ VHHNLQJ WR XQGHUVWDQG DQG LQWHUSUHW KRZ            
FRQFHSWLRQV RI GRPDLQ NQRZOHGJH DUH DUWLFXODWHG DQG UHVXOW LQ WKH H[FOXVLRQ RI           
FHUWDLQSDUWLFLSDQWV
7KpEHUJH KDV LGHQWLILHG WKH PXVLF SUHVV DV DVVXPLQJ D NH\ UROH LQ           
IDFLOLWDWLQJ WKH DUWLFXODWLRQ RI DQ H[FOXVLYH GLVFRXUVH VXJJHVWLQJ WKDW LQGXVWU\ WH[WV          
µIRVWHU D SDUWLFXODU NLQG RI JURXS LGHQWLW\ DQG D VHQVH RI ³FRPPXQLW\´ RQ WKH RQH              
KDQG VHHPLQJO\ GHPRFUDWLF DQG LGHDOLVWLF DQG RQ WKH RWKHU FXULRXVO\ ERXQG WR DQ            
LGHQWLILFDWLRQ ZLWK SDUWLFXODU REMHFWV RI FRQVXPSWLRQ¶   7KH IROORZLQJ         
FKDSWHUV WKHUHIRUH H[DPLQH DXGLR FRPPXQLWLHV VXUURXQGLQJ SULQW PHGLD WH[WV DV D          
PHDQV RI EHWWHU XQGHUVWDQGLQJ KRZ NQRZOHGJH LV DUWLFXODWHG DQG WKH LPSOLFDWLRQV IRU           
GRPDLQ SDUWLFLSDQWV , VXJJHVW WKDW NQRZOHGJH LV RIWHQ SRVLWLRQHG DQG ZLHOGHG DV D            
PHDQV RI UHVLVWLQJ µGHPRFUDWLVDWLRQ¶ UHVXOWLQJ LQ SDUWLFLSDQW H[FOXVLRQ ,Q GRLQJ VR          
WKH KLVWRU\ RI DXGLR WHFKQRORJ\ SULQW PHGLD LV LQYHVWLJDWHG ZLWK D IRFXV RQ            
PDVFXOLQLW\ DV ZHOO DV QRWLRQV RI SXEOLF DQG SULYDWH VSDFH DQG KRZ SHUFHSWLRQV RI             
DFFHVVLELOLW\ KDYH IHG DQG FRQWLQXH WR IHHG LQWR FRQWHPSRUDU\ GLVFRXUVH         
VXUURXQGLQJDXGLRWHFKQRORJ\

&RQFOXVLRQ

7KLV FKDSWHU KDV H[SORUHG WKH FXPXODWLYH FRFRQVWUXFWLRQ RI WKH UHFRUGLVW         
DQG DXGLR DUWLIDFWV DV D PHDQV RI LQWHUSUHWLQJ D VHULHV RI DFDGHPLF WH[WV FRQFHUQHG             

ZLWK WKH KLVWRULFDO HVWDEOLVKPHQW DQG FRQWLQXHG GHYHORSPHQW RI DXGLR WHFKQRORJ\         
WKHRU\ DQG SUDFWLFH $ FRPSDUDWLYH RXWOLQH RI VRFLDO FRQVWUXFWLYLVW PHWKRGRORJLHV         
ZDV XQGHUWDNHQ SRLQWLQJ WR WKH VLJQLILFDQFH RI PHGLDWLRQ DQG DJHQF\ LQ LQWHUSUHWLQJ           
WKH QDYLJDWLRQ RI DUWLIDFW DQG XVHU µERUGHUV¶ %LMNHU DQG 3LQFK  [YLL 7KHRULHV RI             
XVHU FRQILJXUDWLRQ :RROJDU   VFULSW $NULFK   DQG JHQGHUVFULSW          
2XGVKRRUQ DQG 3LQFK   ZHUH DOVR SUHVHQWHG DQ XQGHUVWDQGLQJ RI ZKLFK           
XQGHUSLQV WKH UHPDLQLQJ FKDSWHUV RI WKH WKHVLV , VXJJHVWHG WKH DGRSWLRQ RI 6&276            
PHWKRGRORJLHV LQ RUGHU WR QDYLJDWH OLQHDU DFDGHPLF QDUUDWLYHV RI XVHU DQG DUWLIDFW           
FRQVWUXFWLRQ WKDW HVSRXVH WHFKQRGHWHUPLQLVW DQG WHFKQRSHVVLPLVW YLHZV $Q       
DFNQRZOHGJHPHQW RI LQWHUGHSHQGHQW DUWLIDFW DQG UHFRUGLVW GHYHORSPHQW UHYHDOHG D        
VHULHV RI LPSHGLPHQWV WR SDUWLFLSDWLRQ LQ WKH DXGLR GRPDLQ QRWDEO\ WKH LPSOLFLW           
SUHUHTXLVLWH RI NQRZOHGJH PDQLIHVW LQ ERWK GLVFRXUVH DQG SUDFWLFH ,Q UHFRJQLVLQJ          
WKLV , KDYH SURYLGHG D SDUWLDO UHVSRQVH WR WKH SULPDU\ UHVHDUFK TXHVWLRQ RXWOLQHG LQ             
&KDSWHU 2QH LQ SDUWLFXODU E\ EULQJLQJ LQWR TXHVWLRQ WKH VXSSRVHG GHPRFUDWLF          
SRWHQWLDO RI DXGLR WHFKQRORJLHV DQG WKH PHFKDQLVPV WKDW KDYH UHVXOWHG LQ WKH           
PDWHULDO LQVFULSWLRQ RI NQRZOHGJH DV D IRUP RI H[FOXVLRQ , KDYH VXJJHVWHG WKDW            
GHPRFUDWLVDWLRQ IDLOV WR DFFRXQW IRU D VHULHV RI LQWHUFRQQHFWHG µFRPPRQDOLWLHV¶         
7RPD] GH &DUYDOKR  7KpEHUJH   WKDW FROOHFWLYHO\ FRQVWUXFW DXGLR          
WHFKQRORJ\ FRPPXQLWLHV 7KH UHVSRQVHV IRUPXODWHG KHUH OD\ WKH IRXQGDWLRQV IRU         
IXUWKHU DQDO\VLV LQ VXEVHTXHQW FKDSWHUV ZKHUH WKH IRFXV WXUQV WR WKHVH YHU\ VDPH            
FRPPXQLWLHV DQG HOXFLGDWHV WKH FRQFHSWV RI H[FOXVLRQ DQG SDUWLFLSDWLRQ LQ UHODWLRQ          
WRWKHDXGLRWHFKQRORJ\SUHVV



&KDSWHU7KUHH([FOXVLYLW\,Q3ULQW0HGLD'LVFRXUVH

,Q WKLV FKDSWHU , LQYHVWLJDWH WKH RULJLQV DQG VXEVHTXHQW GHYHORSPHQW RI          
DXGLR WHFKQRORJ\ DQG DVVRFLDWHG SULQW PHGLD DV D VSHFLDOLVHG VXEVHW RI WKH PXVLF            
SXEOLVKLQJ LQGXVWU\ ,Q GRLQJ VR , SUHVHQW DQ DQDO\VLV RI WKH KLVWRULFDO DQG WKHPDWLF             
GHYHORSPHQW RI PXVLFLDQV¶ SHULRGLFDOV DQG KREE\LVWDXGLRSKLOH OLWHUDWXUH WKDW       
GHYHORSHG LQ FRLQFLGHQFH ZLWK WHFKQRORJLFDO SUROLIHUDWLRQ DQG VHUYHG WR HVWDEOLVK         
H[FOXVLYH PHGLDWHG IRUPV RI SDUWLFLSDWLRQ ZLWKLQ WKH VXUURXQGLQJ FRPPXQLWLHV DV         
GHILQHG HDUOLHU , FRQWHQG WKDW SULQW PHGLD WH[WV DV ZHOO DV WKH DVVRFLDWHG            
SDUWLFLSDQWV IUHTXHQWO\ GHSOR\ SRWHQWLDOO\ H[FOXVLYLVW GLVFRXUVHV WKDW VHUYH WR        
DOLHQDWH DQG µRWKHU¶ WKRVH QRW VHHQ WR FRQIRUP WR WKH KRPRJHQRXV QRUPDOLVHG           
FRQFHSWLRQ RI XVHUV $V D FRQVHTXHQFH , DUJXH WKDW WKHVH GLVFRXUVHV DUH DW RGGV             
ZLWK DQG RIWHQ VHHP WR FRQVWUDLQ WKH SRWHQWLDO IRU GHPRFUDWLVDWLRQ DV DUJXHG E\            
ERWK 7KpEHUJH   DQG +HZDUG   7KXV WKH GHPRFUDWLF SRWHQWLDO RI            
DXGLR WHFKQRORJLHV DQG SULQW PHGLD WH[WV DUH , FRQWHQG SHUSHWXDOO\ XQGHUPLQHG E\           
QRWLRQV RI PDVFXOLQLW\ DQG JHDU IHWLVKLVP ZLWKLQ DXGLR WHFKQRORJ\ GLVFRXUVH ZKLFK          
VHUYHV WR H[FOXGH :LWK UHIHUHQFH WR WKH SURFHHGLQJV RI D UHFHQW DFDGHPLF           
V\PSRVLXP HQWLWOHG :KDW ,V 0XVLF 7HFKQRORJ\ )RU" 1DQF\ %D\P DVWXWHO\ REVHUYHG          
D VHULHV RI SUREOHPDWLF WURSHV WKDW SURYLGH D XVHIXO IRXQGDWLRQ IRU P\ LQYHVWLJDWLRQ            
6KHDUJXHVWKDW

µ7RR RIWHQ PXVLF WHFKQRORJLHV DUH XVHG DV WRROV RI H[FOXVLRQ UDWKHU          
WKDQ LQFOXVLRQ %HFDXVH ZKDW FRXQWV DV ³PXVLF´ ³WHFKQRORJ\´ DQG        
³PXVLF WHFKQRORJ\´ LV XQVHWWOHG WKRVH ZLWK WKH PRVW SRZHU FUHDWH WKH          
PRVW SRZHUIXO GHILQLWLRQV 0HDQLQJIXO LQQRYDWLRQ EULGJHV PXOWLSOH      
SHUVSHFWLYHV ± \HW WKH PXVLF WHFKQRORJ\ ILHOG UHPDLQV SUHGRPLQDQWO\        
ZKLWH PDOH DQG WHQGV WRZDUG DVVXPSWLRQV WKDW LWV XVHU EDVH LV          
:HVWHUQ DQG DEOHERGLHG 0XVLF LV WRR RIWHQ GHQLJUDWHG DV IULYRORXV         
RU IHWLVKL]HG DV VDFUHG VKXWWLQJ GRZQ GLVFXVVLRQ DFWLRQ DQG        
LQYHVWPHQW LQ WUDQVIRUPDWLRQ 7HFKQRORJ\ WRR LV IHWLVKL]HG DV LI LW GLG          
QRW FRPH IURP DQG FRQWULEXWH WR SDUWLFXODU FXOWXUDO ZRUOGV ,W VXIIHUV          
IURP WKH JODPRXU RI WKH QHZ ZKHQ LW VKRXOG EH XQGHUVWRRG ZLWKLQ LWV            
ORQJKLVWRU\¶%D\P

7KH REVHUYDWLRQV RXWOLQHG KHUH RIIHU XVHIXO FDWHJRUL]DWLRQV RQ ZKLFK WR GUDZ ZLWKLQ           
WKH ERG\ RI WKLV FKDSWHU ,Q SDUWLFXODU WKH WURSHV RI PDVFXOLQLW\ WHFKQLFDO NQRZOHGJH            
DQG JHDU IHWLVKLVP DUH LQYHVWLJDWHG ZLWKLQ DXGLR DQG DXGLRSKLOH FXOWXUHV DV D PHDQV            
RI LOOXPLQDWLQJ ZKDW , DP FDOOLQJ WKH RSHUDWLRQ RI H[FOXVLYLW\ LQ WKH DXGLR WHFKQRORJ\             

GRPDLQ $ FRQFHSW RI µFRPPXQLW\¶ LV RQFH DJDLQ LQIRUPHG E\ 7KpEHUJH DQG KLV            
FRQFHSW RI µFRPPRQDOLW\¶ DV GHWDLOHG LQ SUHYLRXV FKDSWHUV   7KH          
DIRUHPHQWLRQHG WURSHV DUH FRQVLGHUHG DV IRUPLQJ D FRQFHSWLRQ RI NQRZOHGJH WKDW          
HQFRXUDJHV SDUWLFLSDQW REHGLHQFH LQ RUGHU WR IRUP D GRPLQDQW DQG RIWHQ          
KRPRJHQRXV GLVFRXUVH DQG VR SHUSHWXDWH D QRUPDOLVHG FRQFHSW RI SDUWLFLSDWLRQ ,Q          
P\GHILQLWLRQRINQRZOHGJH,DPGUDZLQJRQWKHZRUNRI)RXFDXOWZKRVWDWHVWKDW

µ2EMHFWV HQXQFLDWLRQV FRQFHSWV RU WKHRUHWLFDO FKRLFHV IRUP WKH       
SUHFRQGLWLRQ RI ZKDW LV ODWHU UHYHDOHG DQG ZKLFK ODWHU IXQFWLRQV DV DQ           
LWHP RI NQRZOHGJH RU DQ LOOXVLRQ DQ DFFHSWHG WUXWK RU DQ H[SRVHG           
HUURU D GHILQLWLYH DFTXLVLWLRQ RU DQ REVWDFOH VXUPRXQWHG  7KLV JURXS          
RI HOHPHQWV IRUPHG LQ D UHJXODU PDQQHU E\ D GLVFXUVLYH SUDFWLFH DQG           
ZKLFK DUH LQGLVSHQVDEOH WR D FRQVWLWXWLRQ RI D VFLHQFH DOWKRXJK WKH\          
DUH QRW QHFHVVDULO\ GHVWLQHG WR JLYH ULVH WR RQH FDQ EH FDOOHG           
NQRZOHGJH¶)RXFDXOW

%\ DQDO\VLQJ WKH SRZHU DQG NQRZOHGJH UHODWLRQV ZLWKLQ WKH GLVFRXUVH RI DXGLR           
WHFKQRORJ\ SULQW PHGLD RQH LV DEOH WR EHWWHU XQGHUVWDQG KRZ VSHFLILF HQXQFLDWLRQV           
DUH GHHPHG OHJLWLPDWH DQG GHYLDQW HQXQFLDWLRQV RU SHUIRUPDQFHV DUH H[FOXGHG %\          
H[WHQGLQJ WKH ZRUN RI 7RPD] GH &DUYDOKR  FRQFHUQLQJ KRPH UHFRUGLQJ DQG           
OLQNV ZLWK SULQW PHGLD GLVFRXUVH , DQDO\VH PDJD]LQHV DV D NH\ VLWH RI XVHU             
FRQVWUXFWLRQ DQG FRPPXQLW\ LQWHUDFWLRQ WKURXJK WKH DUWLFXODWLRQ RI WKH        
DIRUHPHQWLRQHGµNQRZOHGJH¶DVGHILQHGE\)RXFDXOWVHHDOVR&KDSWHU7ZR
'UDZLQJ XSRQ WKHRU\ IURP VRFLDO FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV        
6&276 SULQW PHGLD LV XQGHUVWRRG DV IXQFWLRQLQJ DV D µPHGLDWLRQ MXQFWLRQ¶ DV           
WHUPHG E\ 6FKRW DQG $OEHUW GH OD %UXKH]H   7KXV LW LV D VLWH µDW ZKLFK                
FRQVXPHUV PHGLDWRUV DQG SURGXFHUV PHHW WR QHJRWLDWH DUWLFXODWH DQG DOLJQ         
VSHFLILF WHFKQLFDO FKRLFHV DQG XVHU QHHGV ,W LV DQ DUHD ZKHUH DJHQGD EXLOGLQJ DQG             
WHFKQRORJ\ GHYHORSPHQW EHFRPH FRQQHFWHG¶ LELG ,Q RUGHU WR FRQWH[WXDOLVH WKH         
DUWLFXODWLRQ DQG QHJRWLDWLRQ SURFHVVHV RI WKH YDULRXV SULQW PHGLD SDUWLFLSDQWV WKHQ          
UHOHYDQW OLWHUDWXUH IURP ZLWKLQ WKH ILHOGV RI VRXQG VWXGLHV DQG WKH $UW RI 5HFRUG             
3URGXFWLRQ LV DOVR GUDZQ XSRQ $OWKRXJK PDJD]LQHV IXQFWLRQ DV PHGLDWLRQ MXQFWLRQV          
KRZHYHU WKH\ PXVW DOVR EH XQGHUVWRRG DV WHFKQRORJLHV WKDW DUH VRFLDOO\          
FRQVWUXFWHG DQG VKRXOG WKXV EH VXEMHFWHG WR JUHDWHU VFUXWLQ\ WKDQ PLJKW LQLWLDOO\ EH            
DSSDUHQW IURP WKH GHILQLWLRQ RIIHUHG E\ 6FKRW DQG $OEHUW GH OD %UXKH]H 7KpEHUJH            
KDV VXJJHVWHG WKDW µPXVLF SHULRGLFDOV IXUWKHUPRUH SURYLGH WKHLU UHDGHUVKLS ZLWK D          
UHDG\PDGH VHW RI GLVFRXUVHV IRU WKH IUDPLQJ DQG UHVROXWLRQ RI LVVXHV FRQFHUQLQJ           
WHFKQRORJ\ DQG PXVLF  LVVXHV WKDW DUH VRFLDOO\ DQG FXOWXUDOO\ ORDGHG¶   ,W LV              

HVVHQWLDO WKDW RQH TXHVWLRQV KRZ GLVFRXUVHV DUH FRQVWUXFWHG DQG IXUWKHUPRUH KRZ          
WKH SHUSHWXDO QDYLJDWLRQ RI µERUGHUV¶ EHWZHHQ DJHQWV DOWHUV GLVFRXUVH DFFRUGLQJO\ DV          
%LMNHU DQG 3LQFK VXJJHVW  [YLL ,W LV WKHUHIRUH XVHIXO WR LQYHVWLJDWH DXGLR SULQW             
PHGLD GLVFRXUVHV XVLQJ PHWKRGRORJLHV IURP 6&276 LQ RUGHU WR XQGHUVWDQG WKH          
FRFRQVWUXFWLRQ RI PDJD]LQHV LQ WKH IRUP RI D WHFKQRORJ\ DQG UHDGHUV RU           
SDUWLFLSDQWV LQ WKH IRUP RI XVHUV )XUWKHU PHWKRGRORJLHV DUH WKHUHIRUH LPSOHPHQWHG          
LQ RUGHU WR H[SORUH WKH LQVFULSWLRQ DQG GHLQVFULSWLRQ RI WKHVH WHFKQRORJLFDO DUWLIDFWV           
2XGVKRRUQ DQG 3LQFK   $Q XQGHUVWDQGLQJ RI WKLV SURFHVV LV SURYLGHG E\            
WKH FRQFHSW RI JHQGHUVFULSW DV RXWOLQHG E\ YDQ 2RVW   DV ZHOO DV             
-XGLWK %XWOHU
V ZRUN SLRQHHULQJ ZRUN FRQFHUQLQJ JHQGHU  7KHVH FRQFHSWV DUH          
GLVFXVVHG LQ JUHDWHU GHWDLO EHORZ ZKHUH , VXJJHVW WKDW SHUIRUPDQFHV RI PDVFXOLQLW\           
FRQWULEXWH WR D FRQFHSWLRQ RI NQRZOHGJH WKDW IXQFWLRQV DV D SUHUHTXLVLWH WR           
SDUWLFLSDWLRQ , GHPRQVWUDWH WKDW KLVWRULFDOO\ WKH UROH RI ZRPHQ LQ WKH DXGLR GRPDLQ            
KDV EHHQ ODUJHO\ UHVWULFWHG SDUWLDOO\ DV D FRQVHTXHQFH RI QLQHWHHQWK FHQWXU\          
DWWLWXGHV RI PDOH HOLWLVP DQG PDVFXOLQLW\ DQG WKHLU LQVFULSWLRQ RQWR FRQWHPSRUDU\          
PDVV FXOWXUH GLVFRXUVHV 7KH FRQFHSW RI VFULSW LV XVHG KHUH DV D PHDQV RI             
GHPRQVWUDWLQJ KRZ QLQHWHHQWK FHQWXU\ QRWLRQV RI SXEOLF DQG SULYDWH EHFDPH         
PDQLIHVW LQ WKH SK\VLFDO FRQVWUXFWLRQ RI DXGLR WHFKQRORJLHV DQG WKH VXUURXQGLQJ          
GLVFRXUVH
7KH KLVWRULFDO QDUUDWLYH RI SULQW PHGLD WKDW , SUHVHQW LV GUDZQ IURP D YDULHW\             
RI VRXUFHV SULQFLSDOO\ WKH DFDGHPLF DQDO\VLV RI KLVWRULFDO WH[WV DV ZHOO DV SULPDU\            
DUFKLYH PDWHULDOV , SUHVHQW D FRPSDUDWLYH DQDO\VLV RI WKHVH YDU\LQJ VRXUFHV WR           
SURYLGH D EDODQFHG LQYHVWLJDWLRQ LQWR KRZ H[FOXVLYLVW GLVFRXUVHV KDYH EHHQ         
HVWDEOLVKHG KLVWRULFDOO\ )XUWKHUPRUH D FRPSDUDWLYH DQDO\VLV VKRZV KRZ WKHVH        
GLVFRXUVHV KDYH EHFRPH LQWHJUDWHG LQWR FRQWHPSRUDU\ SULQW PHGLD WH[WV WKDW VHUYH          
WR SHUSHWXDWH WKHLU H[LVWHQFH 7KURXJK WKH LQYHVWLJDWLRQ RI HDUO\ UDGLR DQG          
DXGLRSKLOHKLJKILGHOLW\ PRYHPHQWV DQ XQGHUVWDQGLQJ RI WKH VRFLDO DQG FXOWXUDO        
FRQWH[WV ZLWKLQ ZKLFK WKH DXGLR SUHVV HVWDEOLVKHG LWVHOI LV SUHVHQWHG 6WDPP            
+HZDUG  3HUOPDQ  7KpEHUJH  7KURXJK DQ H[DPLQDWLRQ RI WKLV          
SHULRG , GHPRQVWUDWH KRZ H[FOXVLYLVW GLVFRXUVHV EHFDPH HPEHGGHG DV        
FRPSRQHQWV RI UHODWHG SULQW PHGLD DQG XOWLPDWHO\ LQVFULEHG XSRQ WHFKQRORJLFDO         
DUWLIDFWV 5RGJHUV D YDQ 2RVW  2XGVKRRUQ DQG 3LQFK  .DW]            
7KpEHUJH  7KURXJKRXW P\ DQDO\VLV , SD\ SDUWLFXODU DWWHQWLRQ WR WKH FRQFHSWV           
RI JHQGHU GHPRQVWUDWLQJ WKH KLVWRULFDO VLJQLILFDQFH RI SXEOLF DQG SULYDWH VSKHUHV LQ           
WKH SHUSHWXDWLRQ RI ZKDW LV ZLGHO\ YLHZHG DV D SUHGRPLQDQWO\ ZKLWH PDOH GRPDLQ            

%D\P  :ROIH  +HZDUG  'RXJODV  &DPSEHOO  0DJD]LQHV          
DUH WKXV ORFDWHG DV VLWHV RI JHQGHU UROH SURGXFWLRQ DQG UHSURGXFWLRQ DV ZHOO DV             
DUWLIDFW LQVFULSWLRQ DQG GHLQVFULSWLRQ 2XGVKRRUQ DQG 3LQFK   7KH QRWLRQ RI           
WHFKQLFDO NQRZOHGJH LV VLPLODUO\ H[DPLQHG ZLWK D IRFXV RQ LWV GHYHORSPHQW DV DQ            
H[WHQVLRQ RI D KLVWRULFDO SXEOLFSULYDWH GLFKRWRP\ +HZDUG  7KpEHUJH          
.HLJKWOH\

'HPRFUDWLVDWLRQ

7KH KLVWRULFDO VRFLDO DQG HFRQRPLF LPSRUWDQFH RI SULQW PHGLD¶V        
FRPPXQLFDWLYH UROH LQ WKH GHYHORSPHQW RI DXGLR WHFKQRORJ\ FRPPXQLWLHV KDV EHHQ          
ZHOO GRFXPHQWHG 6WDPP  +HZDUG  3HUOPDQ  'RXJODV          
.HLJKWOH\  6SHFLDOLVW SXEOLFDWLRQV FDQ EH VDLG WR FRQWULEXWH WR QRWLRQV RI           
FRPPXQLW\ DQG FXOWXUDO LGHQWLW\ WKDW DUH RIWHQ GHILQHG LQ RSSRVLWLRQ WR PDLQVWUHDP           
PHGLD 7KpEHUJH KDV UHIHUUHG WR PDJD]LQHV µDV D SDUWLFXODU IRUP RI PHGLDWHG           
LQWHUDFWLRQ  PDJD]LQHV FRQVWUXFW WKHLU UHDGHUV DV ERWK D NLQG RI PXVLFDO           
³FRPPXQLW\´ DQG D PDUNHW¶   +HZDUG¶V VWXG\ FRQFHUQLQJ WKH         
GHYHORSPHQW RI DXGLRSKLOH FXOWXUH LGHQWLILHV WKH SUHVV DV HVVHQWLDO LQ SURYLGLQJ          
OLNHPLQGHG UHDGHUV ZLWK D VHQVH RI FRPPXQLW\ DQG LGHQWLW\  0RUH WKDQ WKLV            
KRZHYHU WKH SUHVV VLPLODUO\ IXQFWLRQV DV D PHDQV WKURXJK ZKLFK PXVLFLDQV DFW DV            
FRQVXPHUV +HZDUG VXJJHVWV WKDW µWKH KLJKHQG DXGLR PDUNHW LV DQ H[FHOOHQW          
LOOXVWUDWLRQ RI WKH SXVKSXOO UHODWLRQVKLS WKDW H[LVWV EHWZHHQ LQGXVWU\ DQG FRQVXPHU          
 PRVW SDUWLFLSDQWV PDLQWDLQ WKHLU FRQQHFWLRQ WR DXGLRSKLOH FXOWXUH WKURXJK         
PDJD]LQHV WKDW ERWK DGYHUWLVH DQG HYDOXDWH KLJKHQG DXGLR HTXLSPHQW 7KHVH         
PDJD]LQHV VHUYH DW RQFH DV SURPRWHUV RI PHUFKDQGLVH WR FRQVXPHUV DQG DV D WRRO             
IRU UHVHDUFK DQG GHYHORSPHQW ZLWKLQ LQGXVWU\¶   7KpEHUJH VXJJHVWV WKDW          
µPXVLFLDQV DUH D VPDOO DQG KLJKO\ VSHFLDOL]HG JURXS RI FRQVXPHUV DQG WKH           
PXVLFLDQV¶ SUHVV LQ SDUWLFXODU KDV EHHQ D YLWDO OLQN EHWZHHQ WKH LQGXVWU\ DQG LWV             
PDUNHW¶   $W WKH FUX[ RI 7KpEHUJH¶V DUJXPHQW LV WKH LQH[WULFDEOH OLQN            
EHWZHHQ HTXLSPHQW PDQXIDFWXUHUV WKHLU DGYHUWLVLQJ DQG FRQVXPHU VSHQGLQJ 7KLV        
PLFURLQGXVWU\ WKHRULVHG DV D µGRXEOH SURGXFWLRQ¶ LQGXVWU\ 7KpEHUJH   LV          
IXUWKHU FRPPHQWHG RQ E\ %HQQHWW F  ZLWK UHVSHFW WR WKH VLJQLILFDQFH RI            
PDQXIDFWXUHU DGYHUWLVLQJ UHYHQXH LQ HVWDEOLVKLQJ D PDUNHW DQG UHOHYDQW SHULRGLFDOV         
LQ GLVVHPLQDWLQJ WKH DVVRFLDWHG FRQWHQW 7KH DXGLR WHFKQRORJ\ SUHVV DV DQ          
H[WHQVLRQ RI PXVLFLDQV¶ PDJD]LQHV KDV WKHUHIRUH VLPLODUO\ EHHQ OLQNHG WR         

FRQVXPSWLRQ ZKHUH SDUWLFLSDWLRQ LV RIWHQ DUWLFXODWHG DV GHSHQGLQJ RQ RQH
V PDWHULDO          
DVVHWV %HQQHWW F 7RPD] GH &DUYDOKR  +HZDUG  3HUOPDQ           
7KpEHUJH  :KHQ DQDO\VLQJ WKH GHYHORSPHQW RI WKH DXGLR WHFKQRORJ\ SUHVV          
WKHQ LW LV QHFHVVDU\ WR UHFRJQLVH LWV DVVRFLDWLRQ ZLWK FRQVXPSWLRQ PDUNHWLQJ DQG           
DGYHUWLVLQJDORQJVLGHQRWLRQVRIFRPPXQLW\HQJDJHPHQWDQGLQWHUDFWLRQ
+HZDUG KDV VXJJHVWHG WKDW HDUO\ RQ LQ WKH HVWDEOLVKPHQW RI DXGLR          
WHFKQRORJ\ SULQW PHGLD DGYHUWLVLQJ FDPSDLJQV SODFHG DQ HPSKDVLV RQ WKH         
µGHPRFUDWLF SRWHQWLDO RI DXGLR WHFKQRORJ\¶   WR DVVXDJH FRQFHUQV DERXW          
PXVLFDO H[FOXVLYLW\ E\ SRVLWLRQLQJ WKHLU SURGXFWV WR D ODUJH GHPRJUDSKLF 7KLV SRLQW           
LV GHYHORSHG E\ 3DXO 7KpEHUJH ZKR SRLQWV WR WKH µFRQWLQXRXV ³GHPRFUDWLVDWLRQ´ RI           
WKH DXGLR PDUNHWSODFH¶   DV EURDGHQLQJ WKH DYDLODELOLW\ RI DXGLR          
WHFKQRORJ\ $V , KDYH VXJJHVWHG LQ WKH VHFRQG FKDSWHU KRZHYHU WKH FRQFHSW RI            
GHPRFUDWLVDWLRQ LV OLPLWHG LQ WKDW LW IDLOV WR UHFRJQLVH SURFHVVHV RI H[FOXVLRQ EDVHG            
RQ WKH XVHU¶V SHUFHLYHG NQRZOHGJH EDVH 7RPD] GH &DUYDOKR VXJJHVWV WKDW          
µ GHPRFUDF\¶ LV µLQWULQVLFDOO\ OLQNHG WR DQG GHSHQGHQW RQ FRQVXPSWLRQ EH LW RI JHDU            
VSHFLDOL]HG PHGLD WKH VHUYLFH RI WXWRUV RU WKH UHQWDO RI URRPV LQ ELJ VWXGLRV¶               
:KLOVW WKH PDVVLILFDWLRQ RI QHZ WHFKQRORJLHV PD\ ORZHU SULFH EDUULHUV IRU FRQVXPHUV           
%DUEHU  =DN E NQRZOHGJH DV LQIRUPHG YLD WKH WURSHV RI PDVFXOLQLW\ DQG            
JHDU IHWLVKLVP UHPDLQV IXQGDPHQWDO WR FRPPXQLW\ LQWHUDFWLRQ %HQQHWW F          
,Q WKLV VHQVH WKHQ WKH WHUP GHPRFUDWLVDWLRQ IDLOV WR DFNQRZOHGJH VRPH RI WKH            
FRPSOH[LWLHV RI SULQW PHGLD GLVFRXUVHV LQ WKDW WKH\ IXQFWLRQ DV ERWK SURPRWHUV RI            
WHFKQRORJ\ WR FRQVXPH EXW DOVR DV SURSRQHQWV RI DQ DFFHSWHG FRQFHSW RI           
NQRZOHGJHZLWKZKLFKWRLQWHUDFW
,Q GLVFXVVLQJ WKH VRFLDO FRQVWUXFWLRQ RI WKH 0RRJ V\QWKHVLVHU 7UHYRU 3LQFK          
KDV REVHUYHG WKDW µWHFKQRORJ\ VWXGLHV KDYH QRW SDLG VXIILFLHQW DWWHQWLRQ WR PHGLDWRUV           
VXFK DV PDUNHWHUV DQG VDOHVSHRSOH LQ WKH GHYHORSPHQW RI WHFKQRORJ\¶ 3LQFK            
 :KHUHDV 3LQFK LQYHVWLJDWHV WKH VLWH RI XVHU µLQYHQWLRQ¶ WKH IROORZLQJ DQDO\VLV           
LV SULPDULO\ FRQFHUQHG ZLWK WKH UROH RI PDJD]LQHV DV PHGLDWRUV LQ WKH VRFLDO            
FRQVWUXFWLRQ RI XVHUV DV ZHOO DV FRQFHSWLRQV RI NQRZOHGJH 6XLVPDQ             
:KLOVW PDUNHWLQJ FDPSDLJQV PD\ DGYRFDWH WKH SRWHQWLDO IRU XQLYHUVDO DFFHVVLELOLW\         
WKURXJK WKH GHPRFUDWLVDWLRQ RI WHFKQRORJ\ WKH PHGLDWLYH SRWHQWLDO RI PDJD]LQHV         
PXVW DOVR EH FRQVLGHUHG DV ERWK 7KpEHUJH  DQG %HQQHWW F VXJJHVW           
7KH IROORZLQJ DQDO\VLV LV WKHUHIRUH FRQFHUQHG ZLWK LQYHVWLJDWLQJ KRZ WKH         
SHUSHWXDWLRQ RI H[FOXVLYH SULQW PHGLD GLVFRXUVHV KDV FRQWLQXHG GHVSLWH WKH         
SURPRWLRQ DQG UHFHSWLRQ RI DXGLR WHFKQRORJLHV DV GHPRFUDWLVLQJ )XQGDPHQWDO WR DQ          

XQGHUVWDQGLQJ RI WKLV SURFHVV LV WKH WURSH RI PDVFXOLQLW\ H[SORUHG LQ JUHDWHU GHWDLO            
EHORZ VHH DOVR FKDSWHUV RQH DQG VL[ DQG VSHFLILFDOO\ LWV LQWHUGHSHQGHQW VRFLDO           
FRQVWUXFWLRQ DORQJVLGH WHFKQRORJLFDO DUWLIDFWV ,W LV WKHUHIRUH QHFHVVDU\ WR DGGUHVV         
WKHRULHVIURP6&276DVDQDO\WLFIUDPHZRUNVRIIXUWKHULQYHVWLJDWLRQ

*HQGHUDQG6&276$QDO\WLF'HYLFHV

,Q KHU VHPLQDO ERRN *HQGHU 7URXEOH  -XGLWK %XWOHU UHFRJQLVHV WKH          
SUREOHPDWLF FRQVWUXFWLRQ DQG UHFHSWLRQ RI JHQGHU DV D FRQFHSW VXJJHVWLQJ WKDW          
KLVWRULFDOO\ µJHQGHU ZDV VR WDNHQ IRU JUDQWHG  LW ZDV DVVXPHG HLWKHU WR EH D QDWXUDO               
PDQLIHVWDWLRQ RI VH[ RU D FXOWXUDO FRQVWDQW WKDW QR KXPDQ DJHQF\ FRXOG KRSH WR             
UHYLVH¶  [[[[L %XWOHU KDV REVHUYHG WKDW VXFK VLPSOLVWLF FDWHJRULVDWLRQV IDLO WR           
UHFRJQLVH WKDW QRWLRQV RI JHQGHU DQG LGHQWLW\ FDWHJRULHV µDUH LQ IDFW WKH HIIHFWV RI             
LQVWLWXWLRQV SUDFWLFHV GLVFRXUVHV ZLWK PXOWLSOH DQG GLIIXVH SRLQWV RI RULJLQ¶           
[[[L ,W LV WKHQ HVVHQWLDO WKDW RQH UHFRJQLVH JHQGHU DV D VRFLDO FRQVWUXFW DQG WKXV                
LQ WKH FRQWH[W RI WKLV FKDSWHU  DV IXQFWLRQLQJ WRZDUGV DQG LQ UHDFWLRQ WR DXGLR              
WHFKQRORJ\ DVVRFLDWHG SULQW PHGLD DQG WKH VXUURXQGLQJ GRPDLQ DQG FRPPXQLWLHV         
%LMNHU DQG 3LQFK VXJJHVW WKDW µIRU 6&276 UHVHDUFKHUV LW LV PRUH XVXDO WR WDON DERXW              
JHQGHU UDFH DQG FODVV DV RXWFRPHV RU DV EHLQJ PDWHULDOO\ SHUIRUPHG¶ %LMNHU DQG            
3LQFK  [[ 2XGVKRRUQ DQG 3LQFK KDYH VLPLODUO\ VWDWHG WKDW µXVHUV VKRXOG EH            
VWXGLHG DV D FUXFLDO ORFDWLRQ ZKHUH RIWHQFRQWUDGLFWRU\ JHQGHU LGHQWLWLHV DQG SRZHU          
UHODWLRQVKLSV >DUH@ ZRYHQ DURXQG WHFKQRORJLHV¶   7KH UHVHDUFK FRQGXFWHG         
KHUHRQ WKHUHIRUH DGRSWV WKH PHWKRGRORJ\ RI JHQGHUVFULSW DV D PHDQV RI          
LQYHVWLJDWLQJ WKH FRPSOH[ LQVFULSWLRQV RI JHQGHU XSRQ DXGLR WHFKQRORJLHV DQG         
UHODWHG SULQW PHGLD DQG WKH FRQVHTXHQFHV IRU H[FOXVLYLW\ ,Q GRLQJ VR WKLV ZRUN            
UHVSRQGV WR WKDW RI %HQQHWW FRQFHUQLQJ µWHFKQRSRUQ¶ DQG WKH GRXEOH SURGXFWLRQ          
LQGXVWU\ DV D PHDQV RI LQWHUSUHWLQJ WKH µ³JHQGHULQJ´ DQGRU ³VH[XDOLVDWLRQ´ RI          
WHFKQRORJ\¶F
&RQFHSWXDOO\ JHQGHUVFULSW KDV HYROYHG DV D FXPXODWLYH SURFHVV EHJLQQLQJ        
ZLWK WKH HPHUJHQFH RI 6&276 DV D GLVFLSOLQH 7KH FRQFHSW RI XVHU FRQILJXUDWLRQ DV             
SUHVHQWHG E\ 6WHYH :RROJDU   SUHVHQWV WKH GHVLJQ SURFHVV RI          
WHFKQRORJLHV DV GHILQLQJ DV ZHOO DV HQDEOLQJ DQG FRQVWULFWLQJ WKH XVHU $ PRUH            
GHWDLOHG GHVFULSWLRQ RI WKLV PHWKRGRORJ\ LV SUHVHQWHG LQ &KDSWHU 7ZR EXW LW LV XVHIXO             
WR UHYLVLW KHUH LQ RUGHU WR FKDUW WKH GHYHORSPHQW RI JHQGHUVFULSW DV DQ DQDO\WLF WRRO              
&ULWLFLVPV RI XVHU FRQILJXUDWLRQ VXFK DV WKDW RI 0DFNH\ HW DO   KDYH             

GUDZQ DWWHQWLRQ WR WKH UDWKHU VLPSOLVWLF SUHVHQWDWLRQ RI GHVLJQHUV DV PDLQWDLQLQJ VROH           
DXWRQRP\ LQ WKH FRQILJXUDWLRQ RI XVHUV DQG WHFKQRORJ\ 0DFNH\ HW DO DUJXH WKDW            
:RROJDU IDLOV WR DFNQRZOHGJH WKH PHGLDWLYH SRWHQWLDO RI RWKHU DFWRUV LQYROYHG LQ           
SDUWLFXODU XVHUV DV LQIOXHQFLQJ WKH GHVLJQ SURFHVV LELG $V DQ H[WHQVLRQ RI           
:RROJDU¶V WKHRU\ WKH FRQFHSW RI VFULSW SXW IRUZDUG E\ $NULFK  PDNHV XVHUV            
PRUH YLVLEOH DV DFWLYH SDUWLFLSDQWV LQ WKH LPSOHPHQWDWLRQ RI WHFKQRORJLHV 6FULSW          
SURSRVHV WKDW DUWLIDFWV SUHVFULEH XVHU LQWHUDFWLRQ DQG IXUWKHUPRUH PDNH YLVLEOH WKH          
DFWLRQV DQG LQDFWLRQV RI XVHUV LQ UHSOLFDWLQJ WKH GHVLJQHUV HQYLVLRQHG IXQFWLRQDOLW\ ,W           
VKRXOG EH UHFRJQLVHG KRZHYHU WKDW µVFULSWV FDQQRW GHWHUPLQH WKH EHKDYLRXU RI          
XVHUV WKHLU DWWULEXWLRQ RI PHDQLQJ RU WKH ZD\ WKH\ XVH WKH REMHFW WR FRQVWUXFW WKHLU              
LGHQWLW\ DV WKLV ZRXOG OHDG WR WKH SLWIDOO RI WHFKQRORJLFDO GHWHUPLQLVP¶ YDQ 2RVW            
  7KH FRQFHSW RI JHQGHUVFULSW H[WHQGV WKH ZRUN RI $NULFK E\ LQYHVWLJDWLQJ            
WKH UHSUHVHQWDWLRQV RI JHQGHU FRQVWUXFWHG E\ GHVLJQHUV (OOHQ YDQ 2RVW KDV VWDWHG           
WKDW JHQGHUVFULSW UHIHUV WR µWKH UHSUHVHQWDWLRQV DQ DUWLIDFW¶V GHVLJQHUV KDYH RU          
FRQVWUXFW RI JHQGHU UHODWLRQV DQG JHQGHU LGHQWLWLHV  UHSUHVHQWDWLRQV WKDW WKH\ WKHQ           
LQVFULEH LQWR WKH PDWHULDOLW\ RI WKDW DUWLIDFW¶   *HQGHUVFULSW LV WKHUHIRUH           
XVHIXO LQ LOOXPLQDWLQJ KRZ JHQGHUHG XVHU UHSUHVHQWDWLRQV IRUP DQ LQH[WULFDEOH         
FRPSRQHQW RI WHFKQRORJLFDO GHVLJQ ,W LV WKURXJK WKH SURFHVVHV RI LQVFULSWLRQ DQG           
GHLQVFULSWLRQ WKDW GHVLJQHUV¶ SURMHFWHG SHUFHSWLRQV RI XVHUV EHFRPH PDQLIHVW ZLWKLQ         
WHFKQRORJLFDO DUWLIDFWV &RQVLGHULQJ DXGLR WHFKQRORJLHV DQG PDJD]LQHV DV VXFK        
DUWLIDFWV WKHQ LW LV WKURXJK WKLV SURFHVV WKDW D VHQVH RI H[FOXVLYLW\ LV HVWDEOLVKHG LQ              
WKDWSURGXFWVEHFRPHWDLORUHGWRDVSHFLILFFRQVXPHU

µ7KH JHQGHUVFULSW DSSURDFK GUDVWLFDOO\ UHGHILQHV WKH H[FOXVLRQ RI       
VSHFLILF JURXSV RI SHRSOH IURP WHFKQRORJLFDO GRPDLQV DQG DFWLYLWLHV        
:KHUHDV SROLF\ PDNHUV DQG UHVHDUFKHUV KDYH GHILQHG WKH SUREOHP        
ODUJHO\ LQ WHUPV RI GHILFLHQFLHV RI XVHUV JHQGHUVFULSW VWXGLHV GUDZ         
DWWHQWLRQ WR WKH GHVLJQ RI WHFKQRORJLHV 7KHVH VWXGLHV PDNH YLVLEOH         
KRZ VSHFLILF SUDFWLFHV RI FRQILJXULQJ WKH XVHU PD\ OHDG WR WKH          
H[FOXVLRQRIVSHFLILFXVHUV¶2XGVKRRUQDQG3LQFK

,W LV VLPLODUO\ LPSRUWDQW WR QRWH WKDW ZKDW FRQVWLWXWHV JHQGHU LV QRW IL[HG DQG             
VKRXOG EH FRQVLGHUHG IOXLG %RUGHUV EHWZHHQ DJHQWV VXFK DV WHFKQRORJLFDO DUWLIDFWV          
GHVLJQHUV DQG XVHUV DUH FRQWLQXDOO\ EHLQJ QDYLJDWHG DQG WKXV KDYH WKH FDSDFLW\ WR            
DOWHU SHUFHSWLRQV DQG LQVFULSWLRQV RI JHQGHU *HQGHU LV FRQVLGHUHG DV µDQ DQDO\WLFDO           
FDWHJRU\ WKH FRQWHQW RI ZKLFK LV FRQVWDQWO\ EHLQJ QHJRWLDWHG DQG REMHFWV ZLWK           
LQVFULEHG JHQGHU UHODWLRQV DUH DFWRUV LQ WKHVH QHJRWLDWLRQ SURFHVVHV¶ YDQ 2RVW          

  7KHUHIRUH REMHFWV KDYH WKH SRWHQWLDO WR µVWDELOL]H RU GHVWDELOL]H          
KHJHPRQLF UHSUHVHQWDWLRQV RI JHQGHU¶ 2XGVKRRUQ DQG 3LQFK   GHSHQGLQJ         
RQ WKHLU DSSOLFDWLRQ 2I SDUWLFXODU LQWHUHVW ZKHQ LQYHVWLJDWLQJ DXGLR WHFKQRORJ\ SULQW          
PHGLD LV WKH KLVWRULFDO QHJRWLDWLRQ RI WKHVH ERUGHUV ZKHUH DUWLIDFWV DUH FRGHG DV            
PDVFXOLQH DQG DUWLFXODWHG DV VXFK ZLWKLQ GLVFRXUVH %XWOHU VXJJHVWV WKDW µLI JHQGHU LV            
QDWXUDOL]HG WKURXJK JUDPPDWLFDO QRUPV  WKHQ WKH DOWHUDWLRQ RI JHQGHU DW WKH PRVW            
IXQGDPHQWDO HSLVWHPLF OHYHO ZLOO EH FRQGXFWHG LQ SDUW WKURXJK FRQWHVWLQJ WKH          
JUDPPDU LQ ZKLFK JHQGHU LV JLYHQ¶  [[ ,W LV WKHUHIRUH LPSHUDWLYH WKDW RQH             
GHFRQVWUXFW JHQGHU SHUIRUPDQFHV ZLWKLQ WKH GLVFRXUVH RI WKH DXGLR WHFKQRORJ\         
GRPDLQ DV D PHDQV RI LQWHUURJDWLQJ KRZ QRWLRQV RI PDVFXOLQLW\ DUH HVWDEOLVKHG DQG            
QRUPDOLVHG )XUWKHUPRUH WKURXJK GLVFXUVLYH DQDO\VLV , VKRZ KRZ NQRZOHGJH LV         
SURGXFHG WKURXJK SHUIRUPDQFHV RI PDVFXOLQLW\ DV RSSRVHG WR DQ DOWHUQDWLYH 7KLV          
DQDO\VLV GHPRQVWUDWHV KRZ WKRVH ZKR IDLO WR FRQIRUP WR WKLV QDUURZ GHPRJUDSKLF           
DUH PDUJLQDOLVHG RU H[FOXGHG FRPSOHWHO\ %D\P  5RGJHUV D +HZDUG         
7KpEHUJH.HLJKWOH\
,W VKRXOG EH UHFRJQLVHG KHUH WKDW %XWOHU FULWLTXHV WKH RYHUDOO FRQVWUXFWLRQ RI           
JHQGHU DQG DUJXHV DJDLQVW ZKDW DUH FRQVLGHUHG DV EHLQJ RYHUO\ VLPSOLVWLF          
GLVFRXUVHV WKDW DWWHPSW WR UHFRQFLOH QRWLRQV RI PDVFXOLQLW\ DQG IHPLQLQLW\ %XWOHU          
VXJJHVWV WKDW KHU ZRUN VHHNV WR µFRXQWHU WKRVH YLHZV WKDW >PDNH@ SUHVXPSWLRQV           
DERXW WKH OLPLWV DQG SURSULHW\ RI JHQGHU DQG UHVWULFW WKH PHDQLQJ RI JHQGHU WR             
UHFHLYHG QRWLRQV RI PDVFXOLQLW\ DQG IHPLQLQLW\¶  YLLL 6KH FRQWLQXHV µLV WKH           
EUHDNGRZQ RI JHQGHU ELQDULHV IRU LQVWDQFH VR PRQVWURXV VR IULJKWHQLQJ WKDW LW PXVW            
EH KHOG WR EH GHILQLWLRQDOO\ LPSRVVLEOH DQG KHXULVWLFDOO\ SUHFOXGHG IURP DQ\ HIIRUW WR            
WKLQN JHQGHU"¶ %XWOHU  L[ )XQGDPHQWDO LQ XQGHUVWDQGLQJ JHQGHU WKHQ LV ZKDW           
%XWOHU UHFRJQLVHV DV LWV VRFLDO FRQVWUXFWLRQ DV D SHUIRUPDQFH DQG LWV UHPRYDO IURP            
ELRORJLFDO FRQFHSWV RI VH[ DQG FXOWXUDO SHUFHSWLRQV RI QDWXUH 7KH WHQGHQF\ WR UHO\            
XQFULWLFDOO\ XSRQ ELQDU\ FDWHJRULVDWLRQV RI JHQGHU KDV VLPLODUO\ EHHQ UHFRJQLVHG E\          
KLVWRULDQ /DZUHQFH .OHLQ ZKR VXJJHVWV WKDW D VLJQLILFDQW SRUWLRQ RI DFDGHPLF          
DQDO\VHVDOOWRRUHDGLO\IDOOVEDFNXSRQELQDULHVDVDZD\RIFODVVLI\LQJKLVWRULHV
.OHLQ REVHUYHV WKDW ZKDW KH FDOOV WKH µGRPHVWLF WKHVLV¶ WKDW LV WKH WUDGLWLRQDO            
ELQDU\ REVHUYDWLRQ RI HLJKWHHQWK FHQWXU\ JHQGHU UROHV PDOHIHPDOH SXEOLFSULYDWH        
LV WRR RIWHQ XQTXHVWLRQDEO\ DFFHSWHG DQG WKXV SHUSHWXDWHG µDV DQ DQDO\WLF GHYLFH IRU            
WKRVH RI XV ZKR ZULWH KLVWRULHV¶   )XUWKHUPRUH LW LV VXJJHVWHG WKDW ELQDU\             
DUJXPHQWV DUH IXQGDPHQWDOO\ PRUH FRPSOH[ WKDQ WKH\ PD\ LQLWLDOO\ DSSHDU ,Q          
SDUWLFXODU KH SRLQWV WR WKH ZRUN RI :LWWJHQVWHLQ  ZLWK UHJDUGV WR ZRUG FKRLFH             

LQ GLVFRXUVH DQG WKH UROH WKLV SOD\V LQ HVWDEOLVKLQJ ZKDW LV UHIHUUHG WR DV µPRELOLW\¶              
.OHLQ VXJJHVWV WKDW SHRSOH µDVVLJQ VR PDQ\ PHDQLQJV WR LQGLYLGXDO WHUPV WKDW WKH            
GLFKRWRPLHV WKHPVHOYHV EHFRPH H[WUHPHO\ PRELOH  HDFK WHUP LQ WKH RSSRVLWLRQ          
KDV VHYHUDO PHDQLQJV  UHFRJQL]LQJ WKLV PRELOLW\ RI PHDQLQJV LQFUHDVHV WKH          
FRPSOH[LW\ LQ PDSSLQJ GLVFRXUVH¶   :KLOVW .OHLQ¶V UHVHDUFK DQG         
REVHUYDWLRQV DFNQRZOHGJH D GHSWK RI FRPSOH[LW\ DQG GHPRQVWUDWH D SHUFHLYHG RYHU          
UHOLDQFH XSRQ WKH µGRPHVWLF WKHVLV¶ DV D FUXWFK IRU H[SODLQLQJ RU VLPSOLI\LQJ KLVWRULFDO            
REVHUYDWLRQV FRQFHUQLQJ JHQGHU UROHV WKLV GRHV QRW DOWHU WKH IDFW WKDW WKH µPRELOLW\            
RI PHDQLQJ¶ LV VWLOO HVVHQWLDOO\ EDVHG RQ D GLFKRWRP\ 7R FODULI\ WKH GHSWK RI             
FRPSOH[LW\ .OHLQ GLVFXVVHV LV QHYHU DOORZHG WR DFWXDOO\ FRPH LQWR EHLQJ DV WKH D             
SULRUL GRPLQDQW DQG DFFHSWHG GLVFRXUVH H[FOXGHV WKRVH VHHQ WR FKDOOHQJH LW          
)XUWKHUPRUH ZKLOVW WKH LQWULFDFLHV RI ZKDW FRQVWLWXWHV D GLFKRWRP\ DUH FKDOOHQJHG          
LWV SUHVHQFH DV D ELQDU\ FRQVWUXFW LV YDOLGDWHG QRQHWKHOHVV $SSO\LQJ WKH FRQFHSW RI            
JHQGHUHG ELQDULHV WR WKH GRPDLQ RI DXGLR WHFKQRORJ\ , ZLOO VKRZ WKDW WKLV GLFKRWRP\             
LV LQWULQVLFDOO\ URRWHG ZLWKLQ WKH VSDFHV RI HLWKHU PDVV FXOWXUH RU KLJK FXOWXUH DQG             
WKXV FUHDWHV D JHQXLQH GLYLVLRQ RI XVHUV EDVHG QRW RQO\ RQ JHQGHU SHUIRUPDQFH EXW             
DOVRFRPSOH[SHUFHSWLRQVRIFODVV

7KH3XEOLF3ULYDWH'LYLGH

6XVDQ 'RXJODV KDV REVHUYHG WKDW GXULQJ WKH QLQHWHHQWK FHQWXU\ PXVLF         
SHUIRUPDQFH DQG DQ DSSUHFLDWLRQ RI PDVV FXOWXUH ZHUH µVWLJPDWLVHG¶ DV         
SUHGRPLQDQWO\ IHPLQLQH SDVWLPHV DQG DV D FRQVHTXHQFH LW ZDV XQFRPPRQ IRU PHQ           
WR HQJDJH LQ DUWLVWLF SXUVXLWV DV KREELHV   7KLV VWLJPD 'RXJODV FRQWLQXHV            
ZDV KLVWRULFDOO\ DWWULEXWHG WR WKH GLYLGH EHWZHHQ SXEOLF DQG SULYDWH UHVSRQVLELOLWLHV          
ZKLFK ZHUH VHHQ DV EHLQJ LQH[WULFDEO\ OLQNHG WR JHQGHU DQG WKH SUHYDLOLQJ PDVFXOLQH            
DXWKRULW\ WKDW W\SLILHG PDOHIHPDOH LQWHUDFWLRQV DQG UHODWLRQV GXULQJ WKLV SHULRG         
+HZDUG VXJJHVWV WKDW µLQ WKLV PRGHO WKH PDOH FRQVXPHU ZDV YLHZHG DV JHQXLQH            
DXWKHQWLF REMHFWLYH¶   ZKHUHDV ZRPHQ LQFUHDVLQJO\ EHFDPH WKH SULPH         
WDUJHW IRU SURGXFWV RI PDVV FXOWXUH DQG FRQVXPSWLRQ ZKLFK DVVLVWHG LQ WKH FUHDWLRQ            
RI D FXOWXUDO GLYLGH +X\VVHQ FRUURERUDWHV WKLV YLHZ VXJJHVWLQJ WKDW RI SDUWLFXODU           
SUHYDOHQFH ZDV WKH FRQWHPSRUDU\ FRQIODWLRQ RI PDVV FXOWXUH ZLWK IHPLQLQLW\ +H          
VWDWHV

µ:KDW HVSHFLDOO\ LQWHUHVWV PH KHUH LV WKH QRWLRQ ZKLFK JDLQHG JURXQG          
GXULQJ WKH WK FHQWXU\ WKDW PDVV FXOWXUH LV VRPHKRZ DVVRFLDWHG ZLWK          

ZRPHQ ZKLOH UHDO DXWKHQWLF FXOWXUH UHPDLQV WKH SUHURJDWLYH RI PHQ           
WKH LQVFULSWLRQ RI WKH IHPLQLQH RQ WKH QRWLRQ RI PDVV FXOWXUH ZKLFK           
VHHPV WR KDYH LWV SULPDU\ SODFH LQ WKH ODWH WK FHQWXU\ GLG QRW            
UHOLQTXLVK LWV KROG HYHQ DPRQJ WKRVH FULWLFV ZKR GLG PXFK WR          
RYHUFRPH WKH WK FHQWXU\ P\VWLILFDWLRQV RI PDVV FXOWXUH DV ZRPDQ¶         
+X\VVHQ

+RZHYHU ZKHUHDV +X\VVHQ VXJJHVWV WKDW WKLV µXQGHUO\LQJ GLFKRWRP\ GLG QRW ORVH LWV           
SRZHU XQWLO UHFHQWO\¶   WKXV LPSO\LQJ LWV REVROHVFHQFH , DUJXH WKDW DXGLR            
WHFKQRORJ\ DQG WKH DVVRFLDWHG SULQW PHGLD FRQWLQXHV WR EH VFULSWHG WKURXJK JHQGHU           
EDVHGRQWKHIRXQGDWLRQVRIWKLVVLPSOLVWLFSXEOLFSULYDWHGLFKRWRP\
*DYLQ &DPSEHOO VXJJHVWV WKDW µQLQHWHHQWK FHQWXU\ SURVFULSWLRQV DJDLQVW       
ZRUNLQJ RXWVLGH WKH KRPH LQ DQ\ ILHOG KDG FRQILQHG ³GHFHQW´ ZRPHQ WR GRPHVWLF            
UHVSRQVLELOLWLHV DQG WKRVH LQWHUHVWHG LQ PXVLFDO FDUHHUV TXHQFKHG WKHLU ODUJHU         
DPELWLRQV ZLWK SDUORXU UHFLWDOV DQG PXVLF LQVWUXFWLRQ¶   ([SDQGLQJ XSRQ          
WKLV FRQFHSW 0DUFLD &LWURQ VXJJHVWV WKDW LW LV SRVVLEOH WR WUDFH QLQHWHHQWK FHQWXU\            
JHQGHU ELDV ZLWKLQ DXGLR FXOWXUH EDFN WR ZKDW VKH FDOOV WKH µUHJXODU DQG V\VWHPDWLF             
GHQLDO RI DFFHVV WR WKH IXOO UDQJH RI FRPSRVLWLRQDO WUDLQLQJ¶   ,Q WKH             
DEVHQFH RI D PXVLFDO HGXFDWLRQ FRPSDUDEOH WR WKDW RI PDOH FRPSRVHUV &LWURQ           
DUJXHV WKDW ZRPHQ ZHUH XQDEOH WR FRQWLQXH WKHLU SURIHVVLRQDO GHYHORSPHQW         
VSHFLILFDOO\ WKURXJK SXEOLFDWLRQ DQG SHUIRUPDQFH 6KH VWDWHV WKDW µZRPHQ LQ         
JHQHUDO H[SHULHQFHG HQRUPRXV GLIILFXOW\ LQ IRUJLQJ WKRVH QHFHVVDU\ FRQWDFWV        
ODUJHO\ WKURXJK JHQGHUVSHFLILF FRQGLWLRQV¶   &LWURQ DUJXHV WKDW WKLV         
GHQLDO RI DFFHVV VHW D KLVWRULFDO SUHFHGHQW WKDW KDV VXEVHTXHQWO\ EHHQ PDLQWDLQHG           
DQGOHGWRDODUJHO\PDOHGRPLQDWHGDXGLRFXOWXUHLELG
$ GLFKRWRP\ FDQ WKHUHIRUH EH VHHQ WR KDYH HYROYHG WKURXJK WKH GLVSDULW\ LQ            
RSSRUWXQLWLHV RIIHUHG WR ERWK PHQ DQG ZRPHQ ZLWK UHJDUGV WR PXVLF HGXFDWLRQ LQ            
DGGLWLRQ WR WKH JHQGHULQJ RI PDVV DQG KLJK FXOWXUH LQWHUHVWV +LVWRULFDOO\ WKLV LV D             
GLFKRWRP\ WKDW FDQ EH VHHQ WR KDYH EHHQ SHUSHWXDWHG WKURXJK WKH LQVFULSWLRQ RI            
JHQGHU XSRQ DXGLR WHFKQRORJ\ DQG LWV UHODWHG SULQW PHGLD 7KpEHUJH KDV DOVR           
LGHQWLILHG WKLV ORFDWLQJ PXVLFLDQV¶ SHULRGLFDOV DV DQ H[DPSOH RI FRQWHQW EHLQJ          
WDUJHWHG DW WKHVH LQFUHDVLQJO\ GLVSDUDWH GHPRJUDSKLFV ,Q WKLV FRQWH[W KH UHODWHV          
WKDW

µ0XVLF FRQVLGHUHG E\ PDQ\ GXULQJ WKH SHULRG DV SULPDULO\ D IHPDOH          
SXUVXLW EHFDPH UHJDUGHG DV DQ LPSRUWDQW PHDQV RI JDLQLQJ WKH         
DWWHQWLRQ RI D IHPDOH UHDGHUVKLS  E\ WKH EHJLQQLQJ RI WKH QLQHWHHQWK           
FHQWXU\ WLWOHV VXFK DV /DGLHV 0DJD]LQH DQG 0XVLFDO 5HSRVLWRU\ DQG         
WKH /DGLHV¶ DQG *HQWOHPDQ¶V :HHNO\ /LWHUDU\ 0XVHXP DQG 0XVLFDO        

0DJD]LQH EHJDQ WR DSSHDU  ,Q  D OLWHUDU\ PDJD]LQH         
HQWLWOHG WKH %RVWRQ 0LVFHOODQ\ ZDV ODXQFKHG )HDULQJ WKDW D SXUHO\         
OLWHUDU\ PDJD]LQH ZRXOG QRW VXFFHHG LWV HGLWRUV GHFLGHG WKDW IDVKLRQ         
ORYH VWRULHV DQG PXVLF ZRXOG DWWUDFW D GHSHQGDEOH UHDGHUVKLS  ,Q          
VXFK LQVWDQFHV WKHQ WKH VWHUHRW\SLQJ RI JHQGHU DQG FODVV UROHV LQ          
QLQHWHHQWKFHQWXU\ PDJD]LQHV QRW RQO\ SODFHG IHPDOH FXOWXUDO      
SXUVXLWV LQ DQ LQIHULRU SRVLWLRQ WR WKRVH RI WKHLU PDOH FRXQWHUSDUWV EXW           
DOVR SXW WKHP LQ WKH VHUYLFH RI PDOH HFRQRPLF JRDOV¶ 7KpEHUJH            


3ULQW PHGLD FRQFHUQHG ZLWK DXGLR GXULQJ WKH QLQHWHHQWK FHQWXU\ FDQ WKHUHIRUH EH           
FRQVLGHUHG WR KDYH SHUSHWXDWHG DQG UHSURGXFHG ZHOOGHILQHG JHQGHU UROHV DQG WKXV          
IXQFWLRQHG LQ DQ H[FOXVLYH FDSDFLW\ 7KH GHPRFUDWLF SRWHQWLDO RI SULQW PHGLD DV D            
WHFKQRORJ\ ZDV WKXV XQGHUPLQHG WKURXJK WKH JHQGHULQJ RI ERWK PDVV DQG KLJK           
FXOWXUH ZLWKLQ WKH GRPLQDQW GLVFRXUVH ,Q DGGLWLRQ MXVW DV WKH KRPH HQYLURQPHQW FDQ            
EH VDLG WR KDYH GHILQHG WKH FRQWHQW RI PXVLF SHULRGLFDOV VRPHZKDW GXULQJ WKH            
QLQHWHHQWK FHQWXU\ WKHVH YHU\ VDPH SHULRGLFDOV DOVR JDYH YDOXH DQG PHDQLQJ WR WKH            
HQYLURQPHQW LWVHOI DQG WKXV PDLQWDLQHG QRWLRQV RI H[FOXVLRQ 7KpEHUJH            
+X\VVHQ KDV VLPLODUO\ LGHQWLILHG WKH OLQNV EHWZHHQ KLJK FXOWXUH DQG H[FOXVLRQ          
VWDWLQJ WKDW µWKH XQLYHUVDOL]LQJ DVFULSWLRQ RI IHPLQLQLW\ WR PDVV FXOWXUH DOZD\V          
GHSHQGHG RQ WKH YHU\ UHDO H[FOXVLRQ RI ZRPHQ IURP KLJK FXOWXUH DQG LWV LQVWLWXWLRQV¶             
  +RZHYHU WKH LQWURGXFWLRQ RI UHFRUGLQJ DQG UHSURGXFWLRQ WHFKQRORJLHV         
ORRNHG WR FKDOOHQJH WKHVH LQVWLWXWLRQDOLVHG SHUFHSWLRQV DV .HOO\ +HZDUG KDV         
DFNQRZOHGJHG 6KH VWDWHV µ$XGLR WHFKQRORJLHV ZHUH DQ HQWLUHO\ QHZ IRUP RI          
FRQVXPHU LWHP WKDW ZDV FDSDEOH RI WDNLQJ D KLJK DUW IRUP DQG EULQJLQJ LW WR WKH               
JHQHUDO SXEOLF 0HQ WKXV KDG WR GLVWLQJXLVK WKHLU HQJDJHPHQW ZLWK WKHVH          
WHFKQRORJLHV IURP FRQYHQWLRQDO XVHV LQ RUGHU WR UHWDLQ VWDWXV¶   7KH           
HPHUJHQFH RI DXGLR WHFKQRORJLHV FDQ WKHQ EH VDLG WR KDYH UHFRQFLOHG QRWLRQV RI            
SXEOLF DQG SULYDWH DQG WKXV FKDOOHQJHG WKH VWDWXV TXR ZLWK UHVSHFW WR ERWK JHQGHU             
DQGFODVV
+HZDUG  'RXJODV  DQG &DPSEHOO  KDYH DOO UHFRJQLVHG         
WKDW LW ZDV LQLWLDOO\ VHHQ DV GHPHDQLQJ IRU PHQ WR HQJDJH LQ WKH DSSUHFLDWLRQ RI              
VRXQG ZLWKLQ SULYDWH VSDFHV )XUWKHUPRUH WKH UHVHDUFK RI 0DUFLD &LWURQ KDV          
GHPRQVWUDWHG WKDW DOWKRXJK ZRUN DV D FRPSRVHU RU RUFKHVWUD PXVLFLDQ ZDV          
FRQVLGHUHG UHVSHFWDEOH WKHVH MREV UHPDLQHG LQWHUHVWV RI KLJK FXOWXUH H[SUHVVHG         
ZLWKLQ WKH SXEOLF GRPDLQ &LWURQ  +X\VVHQ  :LWK WKH LQWURGXFWLRQ RI DXGLR            
WHFKQRORJLHV PHQ VRXJKW DQ DOWHUQDWLYH PHDQV RI HQWHULQJ GLVFRXUVH FRQFHUQHG         
ZLWK KLJK FXOWXUH LQ WKH SULYDWH VSKHUH +HZDUG VXJJHVWV WKDW D PHDQV ZDV            

GLVFRYHUHG E\ UHIRFXVLQJ ZKDW PDVV FXOWXUH OLVWHQLQJ GHYLFHV UHSUHVHQWHG %\         
SODFLQJ DQ HPSKDVLV RQ WHFKQLFDO UDWKHU WKDQ DHVWKHWLF GHWDLOV PHQ ZHUH DEOH WR            
HQWHU LQWR D GLVFRXUVH RQ VRXQG WKDW VWUHVVHG µWUDGLWLRQDO¶ PDVFXOLQH YDOXHV DQG           
SXUVXLWV VXFK DV VFLHQWLILF XQGHUVWDQGLQJ 0DVV FXOWXUH DXGLR GHYLFHV ZHUH         
WKHUHIRUH GHLQVFULEHG DV IHPLQLQH UHDSSURSULDWHG DQG UHLQVFULEHG DV PDVFXOLQH        
1RZKHUH FDQ WKLV EH VHHQ PRUH FOHDUO\ WKDQ WKURXJK DQ H[DPLQDWLRQ RI WKH            
SKRQRJUDSK DQG ZKDW LWV DUULYDO VLJQLILHG ZLWK UHJDUGV WR WKH JHQGHULQJ RI PDVV            
FXOWXUH GHYLFHV FRQIOLFWV RYHU GRPHVWLF VSDFH DV ZHOO DV FKDQJLQJ QRWLRQV RI WKH            
SXEOLFSULYDWH GLYLGH 7KH IROORZLQJ DQDO\VLV LV WKHUHIRUH FRQFHUQHG ZLWK WKH GHVLJQ          
PDUNHWLQJ DQG UHFHSWLRQ RI WKH SKRQRJUDSK DQG RWKHU DXGLR WHFKQRORJLHV WKURXJK          
WKH XVH RI JHQGHUVFULSW DV DQ DQDO\WLF WRRO 7KH UROH RI DVVRFLDWHG SULQW PHGLD LV DOVR               
LQYHVWLJDWHG DW WKLV SRLQW ZLWK DQ HPSKDVLV RQ LWV SRWHQWLDO WR LQVFULEH WHFKQRORJLFDO            
DUWLIDFWVDQGUHLQIRUFHQRWLRQVRIPDVFXOLQLW\DQGIHPLQLQLW\

$XGLR7HFKQRORJLHVDQG3ULQW0HGLD'LVFRXUVH

3ULRU WR WKH HVWDEOLVKPHQW RI UHFRUGLQJ DQG UHSURGXFWLRQ WHFKQRORJLHV VHOHFW         
JHQUHV DQG VW\OHV RI PXVLF ZHUH GLVVHPLQDWHG WKURXJK OLYH SHUIRUPDQFH RQO\          
QHFHVVLWDWLQJ WKH ILQDQFLDO PHDQV DQG UHOHYDQW VRFLDO FRQQHFWLRQV LQ RUGHU WR          
SDUWLFLSDWH 0LOQHU  0RUWRQ  'RXJODV  &DPSEHOO  7KH LPSOLFLW          
SXEOLFSULYDWH GLFKRWRP\ VLPLODUO\ IXQFWLRQHG LQ DQ H[FOXVLYH FDSDFLW\ UHJXODWLQJ        
DFFHVV WR PXVLF WKURXJK WKH JHQGHULQJ RI FXOWXUH LWVHOI +X\VVHQ  +RZHYHU LW            
LV LPSRUWDQW WR XQGHUVWDQG WKDW WKH DUULYDO RI DXGLR WHFKQRORJ\ PDUNHG WKH           
FRQYHUJHQFH RI WKHVH KLVWRULFDOO\ GLVSDUDWH SXUVXLWV PDVV DQG KLJK FXOWXUH E\          
IDFLOLWDWLQJ WKH LQWURGXFWLRQ RI µJRRG PXVLF¶ LQWR WKH KRPH HQYLURQPHQW .DW]            
 ,Q D VHQVH WKHQ WKH SKRQRJUDSK FDQ EH VHHQ DV RQH RI WKH IXQGDPHQWDO              
DUWLIDFWV WKDW ORRNHG WR FKDOOHQJH ZLGHO\ DFFHSWHG ELQDU\ QRWLRQV RI SXEOLF DQG           
SULYDWH .DW] KDV VXJJHVWHG WKDW WKURXJK WKH SKRQRJUDSK µSRWHQWLDOO\ HYHU\         
$PHULFDQ FRXOG KHDU WKH FODVVLFV EHFDXVH SKRQRJUDSKV DQG UHFRUGV FRXOG WUDYHO          
ZKHUH SURIHVVLRQDO PXVLFLDQV QHYHU YHQWXUHG¶   5HFRUGLQJ DQG        
UHSURGXFWLRQ WHFKQRORJLHV FDQ WKHUHIRUH EH FRQVLGHUHG WR KDYH KDG WKH SRWHQWLDO WR           
GHPRFUDWLVH WKH OLVWHQLQJ H[SHULHQFH E\ K\SRWKHWLFDOO\ DOORZLQJ IRU XQLYHUVDO        
DFFHVV WR PXVLF +DGOH\ &DQWULO DQG *RUGRQ $OOSRUW KDYH H[SUHVVHG D VLPLODU           
VHQWLPHQW ZLWK UHVSHFW WR UDGLR WHFKQRORJ\ DUJXLQJ WKDW LWV DUULYDO GHPRFUDWLVHG          
KXPDQ H[SHULHQFH WKURXJK VRXQG 6WDPP   :LWK WKH LQWURGXFWLRQ RI UDGLR           

WHFKQRORJ\ µ>WKH@ SRRU PDQ HVFDSHV WKH FRQILQHV RI KLV SRYHUW\ WKH FRXQWU\ GZHOOHU            
ILQGV UHIXJH IURP ORFDO JRVVLS WKH YLOODJHU DFTXLUHV FRVPRSROLWDQ LQWHUHVWV WKH          
LQYDOLG IRUJHWV KLV ORQHOLQHVV DQG SDLQ WKH FLW\ GZHOOHU HQODUJHV KLV SHUVRQDO ZRUOG            
WKURXJKFRQWDFWZLWKVWUDQJHODQGVDQGSHRSOH¶LELG
$ GLVSDULW\ EHJLQV WR HPHUJH KRZHYHU ZKHQ RQH H[DPLQHV SULQW PHGLD LQ           
SDUWLFXODU WKH PDUNHWLQJ DQG DGYHUWLVLQJ FDPSDLJQV XVHG WR LQWURGXFH QHZ DXGLR          
WHFKQRORJLHV WR SURVSHFWLYH EX\HUV $V .HQQH\  .HLJKWOH\  DQG         
+HZDUG  KDYH DFNQRZOHGJHG WKH SKRQRJUDSK ZDV LQLWLDOO\ SURPRWHG DV D          
SLHFH RI IXUQLWXUH DQG WKXV LQVFULEHG DV SULYDWH SURSHUW\ .DW]             
)XUWKHUPRUH WKH WUDGLWLRQDO XQGHUVWDQGLQJ RI WKH KRPH DV D SULYDWH GRPDLQ HQVXUHG           
WKDW DXGLR WHFKQRORJLHV ZHUH WDUJHWHG WRZDUGV D IHPDOH DXGLHQFH 7KH LQVFULSWLRQ RI           
IHPLQLQLW\ RQWR WKH SKRQRJUDSK ZDV WKXV LQH[WULFDEOH IURP ZKDW +X\VVHQ KDV          
REVHUYHG DV µWKH XQLYHUVDOL]LQJ DVFULSWLRQ RI IHPLQLQLW\ WR PDVV FXOWXUH¶             
'UDZLQJXSRQJHQGHUVFULSWKHUH(OOHQYDQ2RVWKDVVXJJHVWHGWKDW

µ$GYHUWLVLQJ LV DQ LPSRUWDQW ORFXV IRU OLQNLQJ DQ REMHFW WR D VSHFLILF           
FRQVXPHU JURXS %\ FUHDWLQJ OLQNV EHWZHHQ WKH DGYHUWLVHG REMHFW DQG         
WKH VXEFXOWXUDOO\ DFFHSWHG PDVFXOLQH RU IHPLQLQH V\PEROV      
DGYHUWLVHUV KRSH WR VHGXFH WKH WDUJHWHG JURXS WR EX\ WKH SURGXFW $W           
WKH VDPH WLPH WKH\ DFWXDOO\ FRQVWUXFW JHQGHU DQG WKH PHDQV WR          
SHUIRUPJHQGHU¶YDQ2RVW

9DQ 2RVW¶V REVHUYDWLRQV KDYH FOHDU SDUDOOHOV ZLWK WKH ZRUN RI 7KpEHUJH FRQFHUQLQJ           
WKH µGRXEOH SURGXFWLRQ¶ LQGXVWU\   LQ WKDW DGYHUWLVHUV DQG SULQW PHGLD WH[WV            
FROOHFWLYHO\ SURGXFH ERWK WHFKQRORJ\ DQG XVHUV WKDW DUH LPSOLFLWO\ PDVFXOLQH           
 3KRQRJUDSKV ZHUH LQLWLDOO\ DGYHUWLVHG WR ZRPHQ E\ UHFRQFLOLQJ WKH QRWLRQ RI           
WHFKQRORJ\ ZLWK WUDGLWLRQDO IHPLQLQH V\PEROV UHSUHVHQWDWLYH RI WKH KRPH        
HQYLURQPHQW $V .DW] KDV REVHUYHG µWKH LQGXVWU\ UHVSRQGHG WR WKH GHPDQG IRU           
SKRQRJUDSKV WKDW ORRNHG PRUH OLNH IXUQLWXUH WKDQ PDFKLQHV RIWHQ PHDQLQJ WKDW WKH           
KRUQV GLVDSSHDUHG HQFORVHG ZLWKLQ FDELQHWV DOORZLQJ WKHP WR EOHQG LQWR WKH KRPH           
HQYLURQPHQW¶   ,Q WKLV ZD\ WKH WHFKQRORJ\ LWVHOI ZDV PDVNHG E\           
HOLPLQDWLQJ YLVLEOH VFUHZV ZLUHV DQG PRYLQJ SDUWV YDQ 2RVW   7KH GHVLJQ            
WUDMHFWRU\ RI WKH GRPHVWLF SKRQRJUDSK ZDV WKHUHIRUH EDVHG RQ WKH FRQVWUXFWLRQ RI           
IHPLQLQLW\ DV WHFKQRSKRELF GUDZLQJ GLUHFWO\ IURP QLQHWHHQWK FHQWXU\ QRWLRQV RI         
SXEOLF DQG SULYDWH ,W LV DUJXDEOH WKHUHIRUH WKDW WKH SK\VLFDO FRQVWUXFWLRQ RI WKH            
SKRQRJUDSK HPERGLHG QRWLRQV RI SULYDWH GRPHVWLF VSDFH LQ WKDW WKH REMHFW ZDV           
SK\VLFDOO\ FORVHG RII DQG GLVWDQFHG IURP H[WHUQDO LQWHUIHUHQFH 0RUH WKDQ WKLV          

KRZHYHU WKH LQVFULSWLRQ RI JHQGHU RQWR WKH SKRQRJUDSK QRW RQO\ VFULSWHG WKH REMHFW            
DV IHPLQLQH EXW IXUWKHUPRUH HVWDEOLVKHG D SUHFHGHQW WKDW KRPHV RXJKW WR DFTXLUH           
GRPHVWLF REMHFWV WR JHQGHU VSDFH 7R FODULI\ 7KpEHUJH KDV VXJJHVWHG WKDW DXGLR           
WHFKQRORJLHV FDPH WR EH VHHQ DV FRPPRGLWLHV WKDW ZHUH V\PEROLF RI GRPHVWLF OLIH            
DQG DV VXFK IHDWXUHG SURPLQHQWO\ LQ WH[WV WKDW VRXJKW WR UHDIILUP QRWLRQV RI WKH             
SULYDWH GRPHVWLF VSDFH   ,W LV LPSRUWDQW WR UHFRJQLVH KRZHYHU WKDW WKH            
JHQGHUVFULSW RI WKH SKRQRJUDSK FDQQRW IRUFH XVHUV WR LQYRNH JHQGHUHG LGHQWLWLHV          
WKH VFULSW FDQ EH UHMHFWHG RU HYHQ PRGLILHG DV WKH ZRUN RI ERWK YDQ 2RVW                  
DQG $NULFK DQG /DWRXU   VXJJHVW +RZHYHU D FRQFHSWLRQ RI JHQGHU DQG            
WKH HOHPHQWV QHFHVVDU\ WR SHUIRUP JHQGHU ZHUH QRQHWKHOHVV SHUSHWXDWHG ZLWKLQ         
FRQWHPSRUDU\DGYHUWLVHPHQWV
$ FORVHU LQYHVWLJDWLRQ LQWR SXUFKDVLQJ KDELWV RI WKH SHULRG LV XVHIXO KHUH LQ            
DVFHUWDLQLQJ WKH HIIHFWLYHQHVV RI VFULSWHG DGYHUWLVLQJ .HQQH\ KDV REVHUYHG WKDW D          
 VWXG\ RQ SXUFKDVLQJ KDELWV VXJJHVWHG WKDW ZRPHQ ZHUH WZLFH DV OLNHO\ WR            
SXUFKDVH D SKRQRJUDSK WKDQ PHQ DQG DGGLWLRQDOO\ WKDW ZRPHQ UHPDLQHG WKH          
SULPDU\ SXUFKDVHU RI GRPHVWLF JRRGV HYHQ ZKHQ MRLQHG E\ WKHLU VSRXVHV            
 *HQGHU UROHV FDQ WKHUHIRUH EH VHHQ WR KDYH FRQWLQXHG WR VKDSH           
SHUFHSWLRQV RI PXVLF LQ ERWK SXEOLF DQG SULYDWH VSKHUHV ORQJ DIWHU WKH           
FRPPHUFLDOLVDWLRQ RI DXGLR WHFKQRORJ\ ,W LV LPSRUWDQW WR UHFRJQLVH KRZHYHU WKDW          
GHVSLWH WKH LQLWLDO LQVFULSWLRQ RI WKH SKRQRJUDSK DV IHPLQLQH PHQ VLPLODUO\ HQMR\HG           
LWVDUULYDODV.DW]KDVVXJJHVWHG

µ7KH SKRQRJUDSK KDG D VLJQLILFDQW LPSDFW RQ WKH PDOH RI WKH VSHFLHV           
DV ZHOO ,W RIIHUHG VRPHWKLQJ QHZ WR WKH DYHUDJH $PHULFDQ PDQ D           
ZD\ WR HQMR\ PXVLF ZLWKRXW ULVN RI EHLQJ XQPDQO\ RU LQ WKH SDUODQFH            
RI WKH GD\ ³VLVV\´ RU ³VRIW´ 7KH SKRQRJUDSK DOVR PLWLJDWHG WKH          
VXSSRVHG ³IHPLQL]LQJ´ LQIOXHQFH RI PXVLF SDUWLFXODUO\ FODVVLFDO      
PXVLF EHFDXVH DV D PDFKLQH LW RSHQHG RSSRUWXQLWLHV IRU WLQNHULQJ         
DQGVKRSWDONWUDGLWLRQDOPHQ¶VDFWLYLWLHV¶.DW]

7KLV REVHUYDWLRQ FRQILUPV +HZDUG¶V  VHQWLPHQW LQ WKDW WKH UHDSSURSULDWLRQ RI          
DXGLR WHFKQRORJ\ ZDV VHHQ DV EHLQJ HVVHQWLDO LQ RUGHU IRU PHQ WR HQMR\ D SXEOLF DQG               
VRFLDOO\ DFFHSWDEOH GLVFRXUVH VXUURXQGLQJ PXVLF LWVHOI .DW] FRQWLQXHV µ,W RSHQHG XS          
WKH SRVVLELOLW\ RI LQWHUDFWLQJ VRFLDOO\ WKURXJK PXVLF DQG RI H[SHULHQFLQJ PXVLF RQ DQ            
LQWLPDWH SHUVRQDO OHYHO 7KXV WKH SKRQRJUDSK HVVHQWLDOO\ DOORZHG PHQ WR HQJDJH LQ           
DFWLYLWLHV WKDW KDG ORQJ EHHQ FRQVWUXFWHG DV IHPLQLQH SXUVXLWV EXW LQ ZD\V WKDW            
HQFRXUDJHG PDVWHU\ DQG H[SORUDWLRQ UDWKHU WKDQ XSOLIW DQG HGXFDWLRQ¶ .DW]           

 7KH LQVFULSWLRQ RI PDVFXOLQLW\ RQWR DXGLR WHFKQRORJ\ GLVFRXUVH FDQ WKHQ EH           
VHHQ WR KDYH HPHUJHG DORQJVLGH WKH DUWLFXODWLRQ RI VSHFLILF WHFKQLFDO NQRZOHGJH          
:LWK UHVSHFW WR JHQGHUVFULSW (OOHQ YDQ 2RVW KDV REVHUYHG WKDW µWKH QHZ GRPDLQ RI             
HOHFWURQLFV ZDV SXW IXOO\ LQ WKH VHUYLFH RI GHYHORSLQJ WKH JHQGHU VFULSW RI PDVFXOLQH             
FRQWURO DQG WHFKQRORJLFDO FRPSHWHQFH  WKH ERQG EHWZHHQ PHQ DQG WHFKQLFDO          
FRPSHWHQFH KDV EHHQ LQVFULEHG ILUPO\ LQ WKH GHVLJQ RI FRQVXPHU DSSOLDQFHV¶            
 7KH DUWLFXODWLRQ RI NQRZOHGJH WKXV SURYHG WR EH HVVHQWLDO LQ LQVFULELQJ DXGLR            
WHFKQRORJLHV DQG UHOHYDQW GLVFRXUVHV WKDW DW RQFH VHUYHG WR ERWK UHIOHFW WKH           
JHQGHULQJ RI WHFKQLFDO FRPSHWHQFH EXW DOVR FRQVWUXFW DQG HPSKDVLVH WHFKQLFDO         
FRPSHWHQFH
7KpEHUJH KDV LGHQWLILHG WKLV HPSKDVLV DV OHDGLQJ WR D IXQGDPHQWDO VKLIW LQ           
WKH GLVFXVVLRQ RI DXGLR ZLWKLQ SULQW PHGLD ZKHUH WHFKQRORJ\ ZDV IUHTXHQWO\ EURXJKW           
WR WKH IRUHJURXQG   +H VXJJHVWV WKDW DV GHPDQG IRU UHFRUGLQJ DQG            
UHSURGXFWLRQ WHFKQRORJLHV EHFDPH VXIILFLHQWO\ ODUJH VSHFLDOLVW SXEOLFDWLRQV EHJDQ WR        
HPHUJH ZKRVH YHU\ WLWOHV EHJDQ WR UHIOHFW WKLV HPSKDVLV QRWDEO\ *UDPRSKRQH          
IRXQGHG LQ  LQ WKH 8. DQG $XGLR D 86 SXEOLFDWLRQ ODXQFKHG LQ  LELG              
7KpEHUJHFRQWLQXHVVWDWLQJ

µ,Q PDJD]LQHV RI WKLV W\SH PXVLF EHFRPHV SULPDULO\ D SUHWH[W IRU          
VKRZFDVLQJ WHFKQRORJLFDO SURGXFWV  WKH DXGLR PDJD]LQH KDV       
EHFRPH D PDUNHWLQJ DQG SURPRWLRQDO PDLQVWD\ RI ERWK WKH HOHFWURQLFV         
DQG WKH UHFRUG LQGXVWULHV 7KH LPSRUWDQFH JLYHQ WR WKH WHFKQLFDO         
FKDUDFWHULVWLFV RI PXVLF UHSURGXFWLRQ GHYLFHV PRYHV PDQ\ VXFK       
PDJD]LQHV WR WKH FDWHJRU\ RI KREE\LVW PDJD]LQHV  UDWKHU WKDQ WKDW          
RIPXVLFPDJD]LQHV¶7KpEHUJH

,W LV XVHIXO DW WKLV SRLQW WR FRQVLGHU KRZ WKH SRVVHVVLRQ DQG DUWLFXODWLRQ RI             
NQRZOHGJH EHFDPH IXQGDPHQWDO WR SULQW PHGLD GLVFRXUVH WKURXJK DQ DQDO\VLV RI          
KLVWRULFDO FKDQJHV ZLWKLQ WKH DXGLR GRPDLQ 7KURXJK DQ LQYHVWLJDWLRQ LQWR ERWK UDGLR           
DQG DXGLRSKLOHKLJKILGHOLW\ PRYHPHQWV , SUHVHQW DQ XQGHUVWDQGLQJ RI WKH VRFLDO         
FRQWH[W ZLWKLQ ZKLFK WKH DXGLR WHFKQRORJ\ SUHVV HVWDEOLVKHG LWVHOI DQG EHJDQ WR           
HPSKDVLVH WKH SRVVHVVLRQ DQG DUWLFXODWLRQ RI WHFKQLFDO NQRZOHGJH DV D SUHUHTXLVLWH          
WRSDUWLFLSDWLRQ
)ROORZLQJ WKH SURGXFWLRQ RI WKH SKRQRJUDSK WKH HDUO\ WZHQWLHWK FHQWXU\ VDZ          
D ERRP LQ WHFKQRORJLFDO GHYHORSPHQW GXULQJ ZKLFK WLPH HOHFWULFDO UHFRUGLQJ         
DPSOLILFDWLRQ DQG GLVWULEXWLRQ FDPH WR IUXLWLRQ +RUQLQJ D 7KLV ZDV         
H[DFHUEDWHG E\ WKH DGYHQW RI :RUOG :DU ,, GXULQJ ZKLFK WLPH 0RUWRQ QRWHV µWKH             

PLOLWDU\ VHUYLFHV LQ DOO FRXQWULHV VRXJKW RXW WKRVH ZLWK H[SHUWLVH LQ HOHFWURQLFV DQG            
WUDLQHG WKRXVDQGV RI PHQ DQG ZRPHQ LQ WKH EDVLFV RI HOHFWULFDO HQJLQHHULQJ¶             
 7KLV VLPXOWDQHRXVO\ JDYH ULVH WR DQ HQWKXVLDVP IRU WHFKQRORJ\ EXW DOVR DQ            
XQGHUVWDQGLQJ RI LWV IXQFWLRQDOLW\ OHDGLQJ WR WKH GHYHORSPHQW RI QLFKH FRPPXQLWLHV          
YHUVHG LQ LQGXVWU\ VSHFLILF WHUPLQRORJ\ DQG GLVFRXUVH 7RPD] GH &DUYDOKR           
+HZDUG  0LOQHU  +DULQJ  0RUWRQ  +RUQLQJ D 3ULQW PHGLD           
QDWXUDOO\ VHUYHG DV D PHGLDWLRQ MXQFWLRQ IRU WKHVH FRPPXQLWLHV WKURXJK ZKLFK          
FRQVXPHUV DQG PDQXIDFWXUHUV HVWDEOLVKHG PHGLDWHG IRUPV RI SDUWLFLSDWLRQ WKDW        
UHOLHG KHDYLO\ XSRQ WHFKQRORJLFDO FRQVXPSWLRQ DQG RYHUWO\ WHFKQLFDO GLVFRXUVHV 7KH         
DUWLFXODWLRQ RI NQRZOHGJH DQG VFLHQWLILF XQGHUVWDQGLQJ ZDV SUHYDOHQW LQ $PHULFDQ         
WHFKQLFDO SHULRGLFDOV VXFK DV $XGLR  DQG (OHFWURQLFV  GXULQJ         
WKH SRVWZDU SHULRG DQG KDYH DUJXDEO\ SHUVLVWHG LQWR FRQWHPSRUDU\ WH[WV DV          
FKDSWHUVIRXUDQGILYHDWWHVWZLWKUHVSHFWWR7DSH2SDQG6RXQG2Q6RXQG
:LWK WKH HPHUJHQFH RI QHZ WHFKQRORJLHV WKH DXJPHQWDWLRQ RU FUHDWLRQ RI          
GLVFRXUVHV ZLWK ZKLFK WR FRQWH[WXDOLVH DQG XQGHUVWDQG WKHP LV LQHYLWDEOH +RZHYHU          
RQH PXVW UHFRJQLVH WKH SRWHQWLDO IRU DOLHQDWLQJ RU H[FOXGLQJ WKRVH QRW SULY\ WR WKH             
FRQFHSWLRQ NQRZOHGJH GHHPHG QHFHVVDU\ WR SDUWLFLSDWH )RXFDXOW          
$ GLFKRWRP\ URRWHG LQ NQRZOHGJH FDQ WKHUHIRUH EH ZLWQHVVHG LQ FRLQFLGHQFH ZLWK           
WKH SUROLIHUDWLRQ RI DXGLR WHFKQRORJLHV 7RPD] GH &DUYDOKR KDV UHFRJQLVHG WKLV          
ZLWKLQ WKH FRQWHPSRUDU\ GLVFRXUVH RI KRPH UHFRUGLQJ ZKHUH WKH DXWKRULWDWLYH         
SUHVFULSWLYH YRLFH RI WKH µ3UR¶ UHFRUGLVW LV MX[WDSRVHG DJDLQVW D ',<JXHULOOD          
PHQWDOLW\ +RZHYHU ZKLOVW WKH FRXQWHU GLVFRXUVH RI WKH DPDWHXU LV DUJXDEO\ OHVV           
SUHVFULSWLYH WKH SK\VLFDO SRVVHVVLRQ RI WHFKQRORJ\ DQG DVVRFLDWHG NQRZOHGJH        
UHPDLQV DQ LPSHGLPHQW WR SDUWLFLSDWLRQ WKXV µHYHQ ³ORIL´ UHFRUGLQJV EHFRPH D          
SULYLOHJH RI D IHZ PXVLF DILFLRQDGRV¶ 7RPD] GH &DUYDOKR  7KHUHIRUH          
SURSRVHG QRWLRQV RI GHPRFUDWLVDWLRQ DUH RQO\ YDOLG ZLWKLQ DQ H[FOXVLYH GLVFRXUVH          
WKDW LV DUWLFXODWHG DQG OHJLWLPLVHG E\ VXEMHFWV ZLHOGLQJ D FHUWDLQ GHJUHH RI HFRQRPLF            
DQG LQWHOOHFWXDO SRZHU LELG 7KHUHIRUH MXVW DV DXGLR WHFKQRORJLHV KDYH WKH          
SRWHQWLDO WR XQGHUPLQH D KLHUDUFK\ RI UHFRUGLQJ DQG UHSURGXFWLRQ RQH
V DELOLW\ WR           
SDUWLFLSDWH HFRQRPLFDOO\ DQG WKURXJK WKH DUWLFXODWLRQ RI NQRZOHGJH ZLWKLQ UHOHYDQW         
FRPPXQLWLHV IRUP SUHUHTXLVLWHV WR SDUWLFLSDWLRQ VSHFLILFDOO\ ZLWKLQ WKH FRQWH[W RI         
SULQWPHGLD
(PLO\ 7KRPSVRQ VXJJHVWV LQ 7KH 6RXQGVFDSH RI 0RGHUQLW\  WKDW YHU\          
HDUO\ RQ LQ WKH GHYHORSPHQW RI DXGLRSKLOH SXEOLFDWLRQV D VHULHV RI GLVWLQJXLVKLQJ           
TXDOLWLHV HPHUJHG WKDW KDYH FRQWLQXHG WR SHUYDGH PRUH FRQWHPSRUDU\ PDJD]LQHV         

6KH VXJJHVWV WKDW µFRQVXPLQJ VRXQG TXDOLW\ ZDV PRUH FRPSHOOLQJ WKDQ OLVWHQLQJ WR           
PXVLF +H >WKH OLVWHQHU@ GHULYHG SOHDVXUH IURP NQRZLQJ WKDW KH KDG REWDLQHG WKH            
EHVWVRXQGLQJ UHSURGXFWLRQ SRVVLEOH DQG KLV FRQVXPPDWH WDVWH HQDEOHG KLP WR         
DYRLG WKH QRLVHV WKDW FKDUDFWHUL]HG WKH LQIHULRU UHFRUGV WKDW KH KDG UHMHFWHG¶             
 )XUWKHUPRUH VKH REVHUYHV WKDW DXGLR PDQXIDFWXUHUV ZHUH DEOH WR LQVWLOO D           
VHQVH RI SUHFLVLRQ DQG ILGHOLW\ LQ WKH PLQGV RI FRQVXPHUV EDVHG RQ D EHOLHI LQ              
WHFKQLFDO VXSHULRULW\   7KH SUDFWLFHV RI VRXQG UHFRUGLQJ DQG UHSURGXFWLRQ          
FDQ WKHQ EH FRQVLGHUHG WR KDYH EHHQ UHGXFHG WR LVVXHV RI D VHHPLQJO\ WHFKQLFDO             
QDWXUH YHU\ HDUO\ RQ LQ WKHLU HVWDEOLVKPHQW SDUWLFXODUO\ DV WKH IRFDO SRLQW ZLWKLQ WKH             
DYDLODEOH SULQW PHGLD ,W LV VLJQLILFDQW WR REVHUYH KHUH WKDW 7KRPSVRQ XVHV D            
JHQGHUHG SURQRXQ ZKHQ UHIHUULQJ WR WKH OLVWHQHU FKDUDFWHULVLQJ WKH FRPPXQLW\         
RYHUDOO DV D SUHGRPLQDQWO\ PDOH VSDFH DV %D\P  5RGJHUV D DQG           
+HZDUG  KDYH VLPLODUO\ UHFRJQLVHG 7KH SHUSHWXDWLRQ RI PDVFXOLQLW\ DV D          
FRPSRQHQW RI NQRZOHGJH FDQ WKXV EH XQGHUVWRRG DV DQ HIIHFWLYH PHDQV RI RWKHULQJ            
EDVHG RQ JHQGHU DQG WKXV LQ HVWDEOLVKLQJ H[FOXVLYLW\ 7KH VFULSWHG GLVFRXUVH          
WKHUHIRUH UHDIILUPHG DQG FRQVWUXFWHG D FRQFHSW RI PDVFXOLQLW\ WKDW FRUUHODWHG ZLWK          
QRWLRQV RI WHFKQLFDO FRPSHWHQFH EXW VLPLODUO\ IXQFWLRQHG LQ DQ H[FOXVLYH FDSDFLW\          
WKDW RWKHUHG ZRPHQ SDUWLFLSDQWV E\ UHLQIRUFLQJ DQ DFFHSWHG FXOWXUDO QRUP WKDW WKH\           
µRXJKWWRGLVOLNHWHFKQRORJ\¶YDQ2RVW
%RWK 0RUWRQ  DQG +HZDUG  KDYH PDGH VLPLODU REVHUYDWLRQV WR          
WKDW RI 7KRPSVRQ FLWLQJ WKH VLJQLILFDQFH RI HDUO\ UDGLR KLJKILGHOLW\ DQG DXGLRSKLOH           
FXOWXUHV LQ HVWDEOLVKLQJ SULQW PHGLD GLVFRXUVHV WKDW DGYRFDWH VFLHQWLILF DQG WHFKQLFDO          
NQRZOHGJH 0RUWRQ KDV VXJJHVWHG WKDW HDUO\ WHFKQRORJLFDO HQWKXVLDVWV SDUWLFXODUO\        
WKRVHLQYROYHGZLWKUDGLREHFDPHLQYROYHGLQSULQWPHGLDGLVFRXUVHVE\

µ3XEOLVKLQJ ³KRZWR´ DUWLFOHV LQ WKH PDQ\ WHFKQRORJ\RULHQWHG      
PDJD]LQHV RI WKH GD\ DQG VRPHWLPHV E\ PDQXIDFWXULQJ DQG VHOOLQJ         
WKHLU RZQ HTXLSPHQW $ VFLHQWLILF PLQGVHW DPRQJ WHFKQLFLDQV DQG        
HQJLQHHUV FRQWULEXWHG WR WKH QRWLRQ WKDW WKH PXVLF KHDUG LQ WKH KRPH           
RQ WKH UDGLR RU RQ GLVF VKRXOG LGHDOO\ VRXQG H[DFWO\ OLNH WKH RULJLQDO            
SHUIRUPDQFH ,W VKRXOG LQ RWKHU ZRUGV H[KLELW D KLJK GHJUHH RI          
³WUXWK´ RU ILGHOLW\ WR WKH RULJLQDO $QG DFFRUGLQJ WR VFLHQFH WKDW          
ILGHOLW\RXJKWWREHPHDVXUDEOH¶0RUWRQ

6WDPP KDV VLPLODUO\ LGHQWLILHG WKH LPSRUWDQFH RI SULQW PHGLD LQ SHUSHWXDWLQJ D           
IL[DWLRQ ZLWK WHFKQRORJLFDO XQGHUVWDQGLQJ VWDWLQJ WKDW µLQ WKH V $PHULFDQ         
QHZVSDSHUV ZHUH ILOOHG ZLWK DUWLFOHV DERXW UDGLR RIWHQ LQ ODYLVK VSHFLDOLW\ VHFWLRQV           
WHDFKLQJ OLVWHQHUV KRZ WR EXLOG VHWV DQG SURPRWLQJ WKH SURJUDPV DQG SHUVRQDOLWLHV           

WKH\ PLJKW KHDU RQFH WKH\ KDG GRQH VR¶   7KH HPSKDVLV XSRQ NLW EXLOGLQJ              
KDV DOVR EHHQ UHFRJQLVHG E\ +DULQJ ZKR VXJJHVWV WKDW GXULQJ WKH SRVWZDU SHULRG            
LW EHFDPH LQFUHDVLQJO\ FRPPRQ WR EXLOG RQH¶V RZQ HTXLSPHQW IURP µHYHQ OHVV WKDQ            
D ER[ RI SDUWV¶   (DUO\ SULQW PHGLD GLVFRXUVHV UHODWLQJ WR DXGLR            
WHFKQRORJ\ FDQ WKHQ EH VDLG WR HYLQFH D IL[DWLRQ ZLWK WHFKQRORJLFDO XQGHUVWDQGLQJ           
URRWHG LQ RQH
V DELOLW\ WR DVVHPEOH WHFKQRORJLHV IURP VFUDWFK )XUWKHUPRUH PDQ\          
HQWKXVLDVWV EHJDQ WR µWZHDN¶ WKHLU HTXLSPHQW DV D PHDQV RI HQKDQFLQJ WKHLU RZQ            
XQGHUVWDQGLQJ ZKLOVW VLPXOWDQHRXVO\ SDUWLFLSDWLQJ LQ GLVFXVVLRQV VXUURXQGLQJ WKHLU       
ILQGLQJV 3HUOPDQ   +RUQLQJ D  3HUOPDQ   +RUQLQJ          
  +HZDUG VWDWHV WKDW µWZHDNLQJ LV LPSRUWDQW EHFDXVH LW LV D IRUP RI             
DSSURSULDWLRQ WKH DXGLRSKLOH LQYHVWV ODERXU LQWR WKH FRPPRGLW\ WKXV PDNLQJ LW KLV           
RZQ¶    RQFH PRUH LW LV VLJQLILFDQW WR QRWH WKDW WKH DXGLRSKLOH LV JHQGHUHG               
7KH FRPELQHG SUDFWLFHV RI NLW EXLOGLQJ DQG WZHDNLQJ FDQ WKHUHIRUH EH FRQVLGHUHG DV            
FRQVWUXFWLQJ DQG UHLQIRUFLQJ D JHQGHUVFULSW URRWHG LQ QLQHWHHQWK FHQWXU\ QRWLRQV RI          
SXEOLF DQG SULYDWH $V P\ HDUOLHU DQDO\VLV RI WKH SKRQRJUDSK KDV GHPRQVWUDWHG           
DUWLIDFWV WKDW UHPDLQ FORVHG SK\VLFDOO\ EHFRPH V\PEROLFDOO\ VFULSWHG DV SULYDWH 7KH          
FRQVWUXFWLRQ RI WKH SKRQRJUDSK DV D SLHFH RI IXUQLWXUH LV UHSUHVHQWDWLYH RI WKLV            
ZKHUHE\ FDELQHWV VHUYHG WR PDVN WKH REMHFW¶V LQQHU ZRUNLQJV .LW EXLOGLQJ DQG           
WZHDNLQJ FDQ WKXV EH FRQVLGHUHG LQ GLUHFW RSSRVLWLRQ WR WKLV VFULSW LQ WKDW WHFKQLFDO             
DSSURSULDWLRQ LV EURXJKW WR WKH IRUH DQG WKXV PDNHV WKH WHFKQRORJ\ YLVLEOH DQG            
PDOOHDEOH SULRU WR DQ\ HQJDJHPHQW ZLWK VRXQG +RZHYHU MXVW DV XVHUV DUH DIIRUGHG            
DJHQF\ WKURXJK WKLV SUDFWLFH WZHDNLQJ DOVR FRQWULEXWHV WR D FRQFHSWLRQ RI          
NQRZOHGJH WKDW PXVW EH HIIHFWLYHO\ XQGHUVWRRG DQG DUWLFXODWHG LQ RUGHU WR SDUWLFLSDWH           
ZLWKLQWKHFRPPXQLW\
3ULQW PHGLD VHUYHV DV DQ DSSURSULDWH FDVH LQ SRLQW DV RQH¶V DELOLW\ WR            
HQXQFLDWH ZLWKLQ WKH GRPLQDQW GLVFRXUVH LV VLPLODUO\ LQIRUPHG E\ VSHFLILF         
WHUPLQRORJ\ (ULF %DUU\ KDV UHFRJQLVHG WKH LPSRUWDQFH RI MDUJRQ ZLWKLQ SULQW PHGLD           
VWDWLQJ WKDW µLQ WKH VFLHQFHREVHVVHG V WKH FXVWRPDU\ FODLPV RI YHULVLPLOLWXGH          
PDGH E\ DGYHUWLVHUV MRXUQDOLVWV VDOHVPHQ DQG SKRQRSKLOHV ZHUH UHGRXEOHG        
XQGHUZULWWHQ E\ QHZ WHFKQLFDO ERQD ILGHV OLNH IUHTXHQF\ UHVSRQVH GLVWRUWLRQ DQG          
VLJQDOWRQRLVH UDWLR¶   WKXV OHJLWLPLVLQJ WKH NQRZOHGJH QHFHVVDU\ WR HQWHU          
WKH GLVFRXUVH 5RGJHUV FRPSDUDEO\ VXJJHVWV WKDW WKH WHUPLQRORJ\ DQG V\QWD[         
SUHVHQWHG ZLWKLQ SULQW PHGLD DVVLVWV LQ WKH SHUSHWXDWLRQ RI H[FOXVLYLW\ VSHFLILFDOO\          
µPLOLWDULVWLF ODQJXDJH WKDW LQIOHFWV FRQWHPSRUDU\ PXVLFSURGXFWLRQ WHUPLQRORJ\¶      
E  2Q WKLV SRLQW 5RGJHUV UHFRJQLVHV WKH UHPDUNDEOH LQYROYHPHQW RI WKH           

PLOLWDU\ VWDWLQJ WKDW µOLQNV EHWZHHQ DXGLR DQG PLOLWDU\ WHFKQRORJLHV ZHUH ZHOO          
HVWDEOLVKHG E\ WKH V %URDGFDVW UDGLR GHYHORSHG LQ FRQMXQFWLRQ ZLWK PLOLWDU\          
LQYHVWPHQW DURXQG :RUOG :DU , DQG VXEVHTXHQW DPSOLILFDWLRQ DQG UHFRUGLQJ         
WHFKQRORJLHV HPHUJHG GLUHFWO\ IURP ZDUWLPH H[SHQGLWXUHV RU ZHUH IXQGHG IRU WKHLU          
SRWHQWLDO PLOLWDU\ DSSOLFDWLRQV¶ LELG %XLOGLQJ XSRQ WKLV DUJXPHQW 5RGJHUV        
FRQWLQXHV WR VXJJHVW WKDW WKHUH H[LVWV D SUHGRPLQDQWO\ PDVFXOLQH GLVFRXUVH RQ          
VRXQG ZLWKLQ FRQWHPSRUDU\ SULQW PHGLD WKDW UHIOHFWV LWV PLOLWDU\ RULJLQV DV D UHVXOW RI             
WKHVHDVVRFLDWLRQV6KHVWDWHVWKDW

µ7KHVH DVVRFLDWLRQV SHUVLVW WRGD\ LQ WKH WHUPLQRORJ\ RI HOHFWURQLF        
PXVLF '-¶V ³EDWWOH´ D SURGXFHU ³WULJJHUV´ D VDPSOH ZLWK D ³FRQWUROOHU´          
³H[HFXWHV´ D SURJUDPPLQJ ³FRPPDQG´ W\SHV ³EDQJ´ WR VHQG D VLJQDO         
DQG WULHV WR SUHYHQW D ³FUDVK´  WKLV SHUVLVWHQW PLOLWDULVWLF WHUPLQRORJ\          
DQG DHVWKHWLF SULRULWLHV RI UDWLRQDOLVWLF SUHFLVLRQ DQG FRQWURO HSLWRPL]H        
QRWLRQV RI PDOH WHFKQLFDO FRPSHWHQFH DQG ³KDUG´ PDVWHU\ LQ        
HOHFWURQLF PXVLF SURGXFWLRQ 7KHVH KDYH EHHQ SURGXFHG DQG EHHQ        
FRQVWLWXWHG E\ WKHLU RSSRVLWH QRQWHFKQLFDO RU ³VRIW´ NQRZOHGJHV DQG        
SUDFWLFHVWKDWDUHFRGHGDVIHPDOH¶5RGJHUVE

7KLV LV D VHQWLPHQW VKDUHG E\ &RFNEXUQ ZKR VXJJHVWV WKDW IUHTXHQWO\ LQ SULQW            
PHGLD µWHFKQRORJLFDO FRPSHWHQFH FRUUHODWHV VWURQJO\ ZLWK PDVFXOLQLW\ DQG       
LQFRPSHWHQFH ZLWK IHPLQLQLW\¶   DQG WKDW WKLV ELQDU\ FRQVWUXFW LV URRWHG LQ            
WKH GLYLGH RI SXEOLF DQG SULYDWH VSDFH 5RGJHUV SD\V SDUWLFXODU DWWHQWLRQ WR ZRUG            
FKRLFH VXJJHVWLQJ WKDW WKURXJK D KLVWRU\ RI JHQGHUHG GHYHORSPHQW DXGLR         
WHFKQRORJLHV DQG VXUURXQGLQJ GLVFRXUVHV KDYH EHFRPH LPSOLFLWO\ PDVFXOLQH :KLOVW        
5RGJHUV IDLOV WR HODERUDWH RQ WKLV SRLQW P\ RZQ UHVHDUFK KDV GHPRQVWUDWHG WKDW            
WHFKQRORJLHV DQG XVHUV FDQ EH VDLG WR EH FXPXODWLYHO\ FRFRQVWUXFWHG DV          
UHFRJQLVHG E\ 2XGVKRRUQ DQG 3LQFK   ZLWK GLVFRXUVHV VHUYLQJ WR          
SHUSHWXDWH WKH LQVFULEHG XVHUV DQG XVHV RI DUWLIDFWV $V DQ H[WHQVLRQ RI WKLV            
FRQFHSW 5RGJHUV GRHV KRZHYHU VXJJHVW WKDW µWKH WRROV IRU PDNLQJ HOHFWURQLF PXVLF           
DUH QRW LQQRFHQW WUXH VRXQG ³PHGLXPV´ WKH\ DUH DQ LQWHUIDFH WR JKRVWV RI            
WHFKQRVFLHQWLILF SURMHFWV SDVW¶ E  5RGJHUV LV VXJJHVWLQJ KHUH WKDW ERWK          
WHFKQRORJLHV DQG WKHLU DVVRFLDWHG GLVFRXUVHV DUH UHSURGXFHG DQG LQKHULWHG E\ IXWXUH          
JHQHUDWLRQV RI XVHUV DQG SURGXFHUV $ µJKRVW¶ LQ WKLV VHQVH FDQ WKHQ EH FRQVLGHUHG             
VLPLODU WR ZKDW %HQQHWW KDV ODEHOOHG DV D WHFKQRORJLFDO SUHFXUVRU E 7KLV           
HFKRHV 6WHUQH¶V  DVVHUWLRQ WKDW DXGLR GHYHORSPHQWV DUH LQKHUHQWO\ F\FOLFDO         
DQG IXUWKHUPRUH UHYHDOV WKHVH WHFKQRORJLHV DV HPERG\LQJ D VFULSW DV SURSRVHG E\           
$NULFK  7KH WHUPLQRORJ\ VR RIWHQ DUWLFXODWHG DV D FRPSRQHQW RI SULQW PHGLD LV             

WKHUHIRUH LQVFULEHG XSRQ WHFKQRORJLHV DQG SHUSHWXDWHG DW WKH VLWHV RI WKHLU          
LPSOHPHQWDWLRQ PRUH RIWHQ WKDQ QRW H[FOXGLQJ WKRVH VHHQ WR GHYLDWH IURP WKH           
GRPLQDQWPDVFXOLQHGLVFRXUVH
.HLU .HLJKWOH\ KDV VXJJHVWHG WKDW WKURXJK WKH UHDSSURSULDWLRQ RI DXGLR         
WHFKQRORJ\ PHQ ZHUH DEOH WR HQWHU LQWR D GLVFRXUVH RQ WHFKQRORJ\ WKDW FRQIRUPHG            
WR PRUH WUDGLWLRQDO PDVFXOLQH YDOXHV 0RUH WKDQ WKLV KRZHYHU KH DUJXHV WKDW PHQ            
ZHUH DOVR DEOH WR UHFODLP GRPHVWLF VSDFH IURP ZRPHQ DQG WKXV DVVXPH JUHDWHU            
WHUULWRULDO FRQWURO +H VWDWHV µPHQ XVHG KLIL VRXQG UHSURGXFWLRQ WHFKQRORJ\         
LQFOXGLQJ LWV QHFHVVDU\ DGMXQFW WKH /RQJ 3OD\ /3 UHFRUG DOEXP WR SURGXFH D            
GRPHVWLF VSDFH JHQGHUHG DV PDVFXOLQH¶   ,Q RUGHU IRU PHQ WR HQJDJH            
ZLWK DXGLR WHFKQRORJ\ WKHQ WKH\ QRW RQO\ KDG WR GLVWLQJXLVK WKHLU LQYROYHPHQW IURP            
WKDW RI ZRPHQ WKURXJK LGHRORJLFDO UHSRVLWLRQLQJ DQG LQVFULSWLRQ EXW DGGLWLRQDOO\ E\          
JHQGHULQJ D GRPHVWLF VSDFH DV PDVFXOLQH LQ RUGHU WR FUHDWH D JHQXLQH SK\VLFDO            
GLVWDQFH5HIOHFWLQJRQWKLVSRLQW5RGJHUVKDVH[SODLQHGWKDW

µ7KHVH YDOXHV HODERUDWHG RQ LQ SRSXODU PDJD]LQHV EHJLQQLQJ LQ WKH         
V DQG LPSOHPHQWHG LQ FRPPRQ SUDFWLFH SRVLWLRQHG ZRPHQ DV        
WKUHDWV WR WKH VHOIFRQWDLQHG VSDFHV RI KLIL WKDW PHQ VRXJKW WR GHILQH           
LQ PLGGOH FODVV KRPHV :RPHQ HPERGLHG WKH YHU\ SRWHQWLDO IRU ORVV          
RI VRXQG TXDOLW\ E\ WKUHDWHQLQJ PHQ¶V UHTXLVLWH SULYDF\ WR LQKDELW D          
FRQWUROOHG GRPHVWLF VSDFH LQ ZKLFK WKH\ FRXOG FXOWLYDWH DQ DHVWKHWLF         
DSSUHFLDWLRQRIVRXQG¶5RGJHUVE

:KDW 5RGJHUV LV DOOXGLQJ WR KHUH LV WKH SRWHQWLDO IRU ERWK WKH GLVFXUVLYH DQG             
SK\VLFDO GLVWLQFWLRQV EHWZHHQ PDVFXOLQH DQG IHPLQLQH LQYROYHPHQW WR UHDIILUP HDFK         
RWKHU LQ WKH FUHDWLRQ RI DQ H[FOXVLYH GLVFRXUVH WKDW DWWHPSWV WR UHVWULFW WKH            
LQYROYHPHQW RI WKRVH H[WHUQDO WR WKH GRPLQDQW PDVFXOLQH JURXS 7KLV LQVXODULW\ FDQ           
WKHUHIRUH EH VHHQ WR KDYH OHG WR LWV DVVRFLDWLRQ ZLWK LGHDV RI H[WUHPH SUHMXGLFH DQG              
HOLWLVP DV ZLOO EH H[SORUHG LQ IXUWKHU FKDSWHUV ZLWK .HLJKWOH\ JRLQJ VR IDU DV WR FDOO               
WKRVH LQYROYHG µD FXOW RI PDOH KREE\LVWV¶   7KH XVH RI WKH RSSRVLQJ             
ZRUGV µFXOW¶ DQG µKREE\LVWV¶ LV VLJQLILFDQW LQ WKDW WKH\ VXJJHVW D FROOHFWLYH IRUP RI             
GHYRWLRQ WR ZKDW LV SUHGRPLQDQWO\ YLHZHG IURP WKH RXWVLGH DV D OHLVXUH DFWLYLW\            
.HLJKWOH\ KDV IXUWKHU VXJJHVWHG WKDW DQ LQYROYHPHQW ZLWK WKH DXGLR FRPPXQLW\          
µFRQQRWHG D VHQVH RI HOHYDWHG FODVV FXOWXUDO FDSLWDO DQG SUHVWLJH¶ LELG ,W LV WKH             
PDQLIHVWDWLRQ RI WKHVH GLVFXUVLYH WURSHV ZLWKLQ FRQWHPSRUDU\ SULQW PHGLD WH[WV WKDW ,           
FRQWHQG KDYH XQGHUPLQHG ZKDW LV RIWHQ LGHQWLILHG DV DXGLR WHFKQRORJ\¶V GHPRFUDWLF          
SRWHQWLDO 7KH DQDO\VLV RI UHOHYDQW LQGXVWU\ PDJD]LQHV SUHVHQWHG LQ WKH IROORZLQJ          

FKDSWHUV IRXU DQG ILYH XQGHUOLQHV PDQ\ RI WKH DUJXPHQWV PDGH KHUHLQ DQG           
IXUWKHUPRUH SURYLGHV ILUVW KDQG HYLGHQFH RI WKH V\VWHPDWLF UHSURGXFWLRQ RI WKHVH          
H[FOXVLYLVW GLVFRXUVHV WKDW µRWKHU¶ WKRVH QRW SHUFHLYHG DV FRQIRUPLQJ WR WKH          
KHJHPRQLFFRQFHSWLRQRINQRZOHGJH)RXFDXOW

&RQFOXVLRQ

7KLV FKDSWHU KDV VKRZQ WKDW NQRZOHGJH RI DXGLR WHFKQRORJ\ LV QRW RQO\           
VRFLDOO\ FRQVWUXFWHG EXW DOVR LQWULQVLFDOO\ OLQNHG WR QLQHWHHQWK FHQWXU\ QRWLRQV RI WKH           
SXEOLF DQG SULYDWH VSKHUHV DORQJVLGH ELQDULVWLF SHUFHSWLRQV RI PDVFXOLQLW\ DQG         
IHPLQLQLW\ OHJLWLPDF\ DQG LOOHJLWLPDF\ 7KH DSSDUHQW H[FOXVLYLW\ RI SULQW PHGLD         
GLVFRXUVH FDQ EH VHHQ WR KDYH EHHQ HVWDEOLVKHG WKURXJK D UHOLDQFH XSRQ           
SHUIRUPDQFHV RI PDVFXOLQLW\ WKH H[KLELWLRQ RI WHFKQLFDO NQRZOHGJH DQG WKH         
SURFXUHPHQW RI GRPHVWLF VSDFHV WKDW VHUYHG WR HVWDEOLVK D SK\VLFDO ERXQGDU\ IURP           
WKRVH FRQVLGHUHG H[WHULRU WR WKH DXGLR FRPPXQLW\ ,Q GRLQJ VR SDUWLFLSDQWV ZHUH           
DQG DUH VWLOO DEOH WR GLVWLQJXLVK WKHPVHOYHV IURP PDLQVWUHDP FRQVXPHUV DQG PHGLD           
GLVFRXUVHV ZKLOVW VLPXOWDQHRXVO\ IRUPLQJ VRFLDO ERQGV WKDW UHDIILUP WKHLU FROOHFWLYH         
HQXQFLDWLRQV RI OHJLWLPDF\ 7KLV XQGHUOLQHV ZKDW +HZDUG  KDV GLVFXVVHG DV          
WKH µSULYLOHJLQJ RI NQRZOHGJH¶   LQ WKH FUHDWLRQ RI D VRFLDO KLHUDUFK\ EDVHG RQ              
RWKHULQJ ,Q GRLQJ VR WKH VXSSRVHG GHPRFUDWLF SRWHQWLDO RI SULQW PHGLD DQG DXGLR            
WHFKQRORJLHV DUH SHUSHWXDOO\ XQGHUPLQHG 7KURXJK WKH RSHUDWLRQ RI H[FOXVLYLW\        
DXGLR WHFKQRORJ\ SULQW PHGLD GHSULYHV LWVHOI RI GLYHUVLW\ ZKLOVW VLPXOWDQHRXVO\         
UHDIILUPLQJ WKH LQVWLWXWLRQDOLVHG EHOLHIV XSRQ ZKLFK LW ZDV FRQVWUXFWHG WKXV         
SURPRWLQJ GHPRJUDSKLF KRPRJHQHLW\ :LWKLQ WKLV FKDSWHU UHVSRQVHV ZHUH       
IRUPXODWHG DQG SUHVHQWHG WR WKH UHVHDUFK TXHVWLRQV RXWOLQHG LQ &KDSWHU 2QH          
IRFXVVLQJ SDUWLFXODUO\ RQ WKH PHFKDQLVPV LQ SODFH WKDW KDYH IDFLOLWDWHG WKH          
HVWDEOLVKPHQW RI SULYLOHJHG PDVFXOLQH JHQGHU SHUIRUPDQFHV 7KH IROORZLQJ DQDO\VLV        
RI FRQWHPSRUDU\ SULQW PHGLD GLVFRXUVH EXLOGV XSRQ WKHVH UHVSRQVHV DQG         
IXUWKHUPRUH SURYLGHV SULPDU\ HYLGHQFH RI WKH SURFHVVHV WKDW PDLQWDLQ D KHJHPRQLF          
PDVFXOLQHDXWKRULW\GHVSLWHLWVVXSSRVHGGHPRFUDWLFSRWHQWLDO



&KDSWHU )RXU &RPSDUDWLYH 'LVFRXUVH $QDO\VLV RI 7DSH 2S       
0DJD]LQH

7KLV FKDSWHU FULWLFDOO\ DQDO\VHV DV D SULPDU\ VRXUFH WKH DXGLR WHFKQRORJ\          
PDJD]LQH 7DSH 2S LQ RUGHU WR LOOXPLQDWH WKH XELTXLWRXV QDWXUH RI PDVFXOLQLW\ DQG            
JHDU IHWLVKLVP RXWOLQHG LQ SUHYLRXV FKDSWHUV ZLWKLQ DXGLR WHFKQRORJ\ SULQW PHGLD          
GLVFRXUVH DQG WKH PHWKRGV XVHG LQ WKHLU GLVVHPLQDWLRQ 'UDZLQJ XSRQ FRQFHSWXDO          
IUDPHV IURP VRFLDO FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV 6&276 DQG WKH DQDO\WLF          
GHYLFHV RI VFULSW $NULFK   JHQGHUVFULSW YDQ 2RVW   DQG WKH            
DQWLSURJUDP $NULFK DQG /DWRXU   , H[SORUH WKH GLVFXUVLYH WURSHV RI           
PDVFXOLQLW\ DQG JHDU IHWLVKLVP LQ WKH IRUPDWLRQ RI D FRQFHSWLRQ RI NQRZOHGJH DV            
GHILQHG E\ )RXFDXOW   ,Q GRLQJ VR , VXJJHVW WKDW NQRZOHGJH IRUPV D             
SUHUHTXLVLWH WR SDUWLFLSDWLRQ ZLWKLQ 7DSH 2S DQG WKXV KDV WKH SRWHQWLDO HIIHFW RI            
H[FOXGLQJ VSHFLILF GHPRJUDSKLFV 7KDW LV WR VD\ WKDW DFFHVV WR NQRZOHGJH LV           
HIIHFWLYHO\ SROLFHG HQVXULQJ WKDW RQO\ D VHOHFW IHZ PDLQWDLQ DFFHVV WR WKH 7DSH 2S             
FRPPXQLW\ 7KH µGHPRFUDWLF¶ SRWHQWLDO RI DXGLR WHFKQRORJLHV DUH WKHUHIRUH VLPLODUO\         
LQYHVWLJDWHG E\ GUDZLQJ XSRQ WKH ZRUN RI 7KpEHUJH  +HZDUG  DQG           
7RPD] GH &DUYDOKR  $ GHILQLWLRQ RI FRPPXQLW\ LV RQFH PRUH LQIRUPHG E\ WKH             
ZRUN RI 7KpEHUJH DQG KLV FRQFHSW RI FRPPRQDOLW\ DV GHWDLOHG LQ SUHYLRXV FKDSWHUV            
  ([WHQGLQJ WKLV QRWLRQ KHUH FRPPXQLW\ PHPEHUV FDQ DOVR EH GHILQHG           
DV WKRVH ZKR VLJQLI\ DV VXFK ,Q RWKHU ZRUGV ZLWKLQ WKH FRQWH[W RI 7DSH 2S              
PDJD]LQH SDUWLFLSDQWV ZKR ZULWH OHWWHUV DQG HQJDJH LQ GLVFXVVLRQ ZLOO EH          
FRQVLGHUHG DV VLJQLI\LQJ DQG WKXV FRQWULEXWLQJ WR D VHQVH RI FRPPXQLW\ 5HDGHUV¶           
OHWWHUV DQG FRQWULEXWLRQV ZLOO WKXV EH XVHG DV SULPDU\ HYLGHQFH LQ DQ DQDO\VLV RI WKH              
PDJD]LQHVSDUWLFLSDWRU\SRWHQWLDODQGLWVFDSDFLW\IRUH[FOXVLRQ
, IRFXV RQ 7DSH 2S DV D NH\ SXEOLFDWLRQ IRU DQDO\VLV DV LW UHSUHVHQWV D              
KLJKO\ XQLTXH DSSURDFK WRZDUGV IDFLOLWDWLQJ FRPPXQLW\ SDUWLFLSDWLRQ DQG LQWHUDFWLRQ        
$V GLVFXVVHG LQ &KDSWHU 7KUHH PDJD]LQHV KDYH D VLJQLILFDQW LPSDFW LQ GHWHUPLQLQJ           
WKH QDWXUH RI FRPPXQLFDWLRQ ZLWKLQ WKHLU DVVRFLDWHG FRPPXQLWLHV E\ VHUYLQJ DV D           
PHGLDWLRQ MXQFWLRQ 6FKRW DQG $OEHUW GH OD %UXKH]H   ([WHQGLQJ WKLV           
FRQFHSW WR WKH ILHOG RI DXGLR WHFKQRORJ\ DV +HZDUG GRHV   RQH FDQ WKHQ              
EHJLQ WR XQGHUVWDQG WKH LQWHUGHSHQGHQW GHYHORSPHQW RI SULQW PHGLD DQG WKHLU          
FRPPXQLW\ SDUWLFLSDQWV LQ WKH SHUSHWXDWLRQ RI H[FOXVLYH GLVFXUVLYH WURSHV 'RXJODV         
 +HZDUG  .HLJKWOH\  DQG 3HUOPDQ  KDYH DOO GHPRQVWUDWHG          

WKH VLJQLILFDQFH RI SULQW PHGLD LQ HVWDEOLVKLQJ DQG GRFXPHQWLQJ D VSHFLDOLVHG          
GLVFRXUVH DV , KDYH GLVFXVVHG LQ WKH SUHYLRXV FKDSWHUV 7KH UHVHDUFK SUHVHQWHG           
KHUH EXLOGV XSRQ WKLV ZRUN E\ LQYHVWLJDWLQJ WKH IRUPDWLRQ RI WKLV GLVFRXUVH XVLQJ            
SULPDU\VRXUFHVDQGLQGRLQJVRVHUYHVDVDQRULJLQDOFRQWULEXWLRQWRNQRZOHGJH
,Q DQDO\VLQJ VRXUFHV WDNHQ IURP 7DSH 2S PDJD]LQH , HPSOR\ WKH TXDOLWDWLYH           
UHVHDUFK PHWKRGRORJ\ RI )RXFDXOGLDQ GLVFRXUVH DQDO\VLV DV GHULYHG IURP 7KH         
$UFKDHRORJ\ RI .QRZOHGJH  , XWLOLVH GLVFRXUVH DQDO\VLV LQ RUGHU WR LQYHVWLJDWH           
ZKDW )RXFDXOW WHUPV WKH µHQXQFLDWLYH IXQFWLRQ¶ RI WKH DXGLR WHFKQRORJ\ GRPDLQ DQG           
LQ GRLQJ VR IRFXV RQ SRZHU UHODWLRQVKLSV DV H[SUHVVHG WKURXJK ODQJXDJH ZLWKLQ           
SULQW PHGLD WH[WV DQG DGGLWLRQDOO\ LQYHVWLJDWH KRZ ILJXUHV ZLWKLQ WKH GRPDLQ H[SUHVV           
DXWKRULW\ DQG GRPLQDQFH ZLWKLQ D UHJLPHQWHG DQG RIWHQWLPHV KLHUDUFKLFDO VWUXFWXUH         
)RXFDXOW   $V DQ H[WHQVLRQ RI WKLV , DOVR LQYHVWLJDWH KRZ WKH VWUXFWXUDO             
FRPSRVLWLRQ RI 7DSH 2S VHUYHV WR SURPRWH DQG VROLGLI\ VSHFLILF IRUPV RI HQXQFLDWLRQ            
EXW DOVR DOORZV IRU UHVLVWDQFH RU UXSWXUH E\ IXQFWLRQLQJ LQ D VRPHZKDW UKL]RPDWLF            
FDSDFLW\ DV LQIRUPHG E\ WKH VHPLQDO ZRUN RI 'HOHX]H DQG *XDWWDUL $ 7KRXVDQG            
3ODWHDXVDQGH[SORUHGLQJUHDWHUGHSWKLQVHFWLRQ
7KH QDWXUH DQG FRQVWUXFWLRQ RI WKH GLVFRXUVH DQDO\VHG LQFOXGLQJ LWV PDQ\          
XQLTXH IHDWXUHV FDQ EH VHHQ DV EHLQJ GHILQHG E\ WKH VSHFLILFLWLHV RI 7DSH 2S LWVHOI              
,Q RWKHU ZRUGV WKH VW\OH IRUPDW DQG FRQWHQW RI WKH WH[W DV ZHOO DV WKH YDULRXV               
FRUSRUDWH VSRQVRUV LQYROYHG DOO FRQWULEXWH WR D PRUH ORFDOLVHG GLVFRXUVH WKDW          
GLVWLQJXLVKHV RQH PDJD]LQH IURP DQRWKHU $Q H[SORUDWLRQ RI WKHVH GLVWLQJXLVKLQJ         
IHDWXUHV LV PDGH SRVVLEOH WKURXJK DQ DFFRXQW RI SULPDU\ VRXUFHV VXFK DV           
UHDGHUJHQHUDWHG FRQWHQW ILUVWKDQG LQWHUYLHZV DQG VWDWLVWLFDO DQDO\VHV WKDW       
HQDEOHV D FORVHU H[DPLQDWLRQ RI WKH LQWHUSOD\ EHWZHHQ LQGXVWU\ PDQXIDFWXUHUV         
PHGLDWRUV DQG UHDGHUV ,Q GRLQJ VR VSHFLILF DWWHQWLRQ LV JLYHQ WR WKH SRZHU            
UHODWLRQVKLSV LQYROYHG EHWZHHQ WKH YDULRXV DFWRUV DV ZHOO DV WKHLU LQGLYLGXDO DQG           
FROOHFWLYH SRWHQWLDO WR LQVFULEH DQG GHLQVFULEH SULQW PHGLD DUWLIDFWV 2XGVKRRUQ DQG          
3LQFK   , LQYHVWLJDWH WKH UHDGHUVKLS GHPRJUDSKLF DV ZHOO DV WKH QDWXUH RI             
WKHLU HQJDJHPHQW ZLWK HGLWRUV DQG FRQVLGHU KRZ ERWK SDUWLHV UHVSRQG WR DQG           
VLPLODUO\ FRQVWUXFW WKH µVFULSW¶ $NULFK   RI 7DSH 2S 7R FRQWH[WXDOLVH WKLV            
GHWDLOHG DQDO\VLV DQG LQ RUGHU WR IUDPH ODWHU GLVFXVVLRQ LW LV ILUVW QHFHVVDU\ WR             
SUHVHQW DQ RYHUYLHZ RI 7DSH 2S PDJD]LQH ,Q GRLQJ VR , LGHQWLI\ LWV RULJLQV HGLWRULDO              
DQG VWUXFWXUDO FRPSRVLWLRQ GLVWULEXWLRQ PRGHO DQG RWKHU SUDFWLFDO GHWDLOV WKDW         
IDFLOLWDWH LQWHUDFWLRQ ZLWK WKH UHDGHUVKLS DV LW LV RQO\ WKURXJK DQ XQGHUVWDQGLQJ RI            

WKHVH GHWDLOV WKDW RQH FDQ EHJLQ WR DQDO\VH WKHLU FROOHFWLYH DQG LQWHUGHSHQGHQW           
LPSDFWXSRQGLVFRXUVH
7KH PDWHULDO IRU DQ DQDO\VLV RI 7DSH 2S ZDV JDWKHUHG E\ FRQGXFWLQJ           
H[WHQVLYH ILUVWKDQG UHVHDUFK FRQVLVWLQJ RI DQ LQWHUYLHZ ZLWK HGLWRU /DUU\ &UDQH          
$SSHQGL[ $ DQG WKH FRPSUHKHQVLYH GLVFRXUVH DQDO\VLV RI DUFKLYDO PDWHULDO IURP          
LVVXHV HOHYHQ  WKURXJK WR QLQHW\ILYH  ,VVXHV SULRU WR QXPEHU HOHYHQ           
ZHUH XQDYDLODEOH LQ WKHLU RULJLQDO IRUPDW GXH WR D FKDQJH LQ OLFHQVLQJ DJUHHPHQWV            
DQG WKXV D ODFN RI RQOLQH RU IXUWKHU SULQW UHSXEOLFDWLRQ  7KHVH LVVXHV KDYH KRZHYHU             
EHHQ SXEOLVKHG DV SDUW RI D FRPSLODWLRQ WH[W E\ &UDQH HQWLWOHG 7DSH 2S 7KH %RRN              
$ERXW &UHDWLYH 0XVLF 5HFRUGLQJ 9ROXPH   ZKLFK ZDV XVHG D UHIHUHQFH           
JXLGH LQ WKH DEVHQFH RI WUDGLWLRQDO XQHGLWHG DUFKLYH PDWHULDO ,Q OLJKW RI WKLV ZKHUH             
SRVVLEOH FLWDWLRQV WR RQOLQH YHUVLRQV RI 7DSH 2S WH[WV ZHUH JLYHQ LQ RUGHU WR             
FLUFXPYHQWGLIILFXOWLHVLQDWWDLQLQJSULQWFRSLHVIRUIXWXUHUHVHDUFKHUV
, HOHFWHG WR FRQGXFW LQWHUYLHZV ZLWK PHPEHUV RI VWDII LQ RUGHU WR SUHVHQW DQ             
XQGHUVWDQGLQJ RI KRZ PHGLDWRUV YLHZ WKHLU SUDFWLFHV DQG WKXV FRPSOHPHQW WKH          
LQFOXVLRQ RI UHDGHUJHQHUDWHG FRQWHQW 7KH VLJQLILFDQFH RI LQWHUYLHZV LQ SUHVHQWLQJ         
DQ XQGHUVWDQGLQJ RI WKH DXGLR WHFKQRORJ\ FRPPXQLW\ KDV EHHQ UHFRJQLVHG E\ $OELQ           
=DN ZKR VXJJHVWV WKDW µWKH LQFOXVLRQ  RI LQWHUYLHZV ZLWK VLJQLILFDQW ILJXUHV LQ UHFRUG             
SURGXFWLRQ UHSUHVHQWV DQ RQJRLQJ KLVWRU\ SURMHFW IRU WKH RUDO DFFRXQWV RI          
SUDFWLWLRQHUV WKRXJK SUREOHPDWLF DUH DPRQJ RXU PRVW XVHIXO UHVRXUFHV¶          
.H\ WR GHYHORSLQJ DQ XQGHUVWDQGLQJ RI WKH LQWHUSOD\ EHWZHHQ WKH PDJD]LQHV YDULRXV           
DFWRUV ZDV DOVR WKH OHWWHUV VHFWLRQ ZKLFK SURYLGHG LQVLJKW LQWR WKH RUJDQLVDWLRQDO           
VWUXFWXUH RI WKH PDJD]LQH DV ZHOO DV LWV FRQWHPSRUDQHRXV UHFHSWLRQ DQG LQIOXHQFH           
XSRQ GLVFRXUVH 5HDGHUJHQHUDWHG FRQWHQW ZDV DOVR SDUWLFXODUO\ XVHIXO LQ LOOXVWUDWLQJ         
WKH PXWXDO FRFRQVWUXFWLRQ RI DUWLIDFWV VXFK DV WKH WH[W LWVHOI DQG WKHLU XVHUV            
2XGVKRRUQDQG3LQFK
,W VKRXOG EH QRWHG KHUH WKDW WKH DQDO\VLV RI UHDGHU JHQHUDWHG FRQWHQW GUDZV            
ODUJHO\ RQ LVVXHV XS WR DQG LQFOXGLQJ VHYHQW\IRXU LQ RUGHU WR DVVHVV WKH            
HPHUJHQFH RI GLVFRXUVHV FRQFHUQHG ZLWK DXGLR WHFKQRORJ\¶V GHPRFUDWLF SRWHQWLDO LQ         
OLQH ZLWK WKH UHVHDUFK TXHVWLRQV RXWOLQHG LQ &KDSWHU 2QH $V &KDSWHU 7ZR KDV            
GHPRQVWUDWHG WKHVH GLVFRXUVHV ZHUH HVWDEOLVKHG LQ FRLQFLGHQFH ZLWK WKH        
GHYHORSPHQW RI WKH WHFKQRORJ\ LWVHOI W\SLFDOO\ ZLWKLQ WKH ODVW WKLUW\ \HDUV 2QOLQH           
 :KHQ DVNHG VSHFLILFDOO\ DERXW WKH OLFHQVLQJ DJUHHPHQWV &UDQH VWDWHG WKDW µ7KRVH LVVXHV            
ZHUH SXEOLVKHG EHIRUH P\ SDUWQHU -RKQ FDPH DERDUG , WKHQ VROG WKH ULJKWV WR )HUDO +RXVH WR                
GR D ERRN RI  :H UHFHQWO\ ERXJKW WKH ULJKWV EDFN EXW QHHG WR UHSULQW WKH ERRN DQG VFDQ                  
WKH ROG LVVXHV DV WKH OD\RXW ZDV E\ PH RQ SDSHU 3OXV VRPH FRYHUV QHHG WR EH UHVRXUFHG IURP                  
ROGGLJLWDOILOHV¶$QQHWWV

PDWHULDO ZDV WKHUHIRUH QRW FRQVLGHUHG IRU DQDO\VLV GXH WR WKH ODWHU HPHUJHQFH RI            
RQOLQH IRUXPV DQG WKH LPPHGLDF\ RI LQWHUQHW FRPPXQLFDWLRQ ZKLFK UHQGHUHG IXUWKHU          
DQDO\VLV WR EH VRPHZKDW XQUHSUHVHQWDWLYH RI WKH GRPLQDQW PRGH RI GLVFRXUVH          
IRUPDWLRQ RQ WKLV VSHFLILF WRSLF 7KLV LV QRW WR VXJJHVW WKDW VXFK VRXUFHV DUH EH\RQG              
FRQVLGHUDWLRQ KRZHYHU DQG ZRXOG EH D VXLWDEOH H[WHQVLRQ RI WKH UHVHDUFK          
FRQGXFWHGKHUHLQIRUIXWXUHZRUNV
:KHQ SURPSWHG GXULQJ DQ LQWHUYLHZ $SSHQGL[ $ WR GLVFXVV WKH FKDQJLQJ          
QDWXUH RI ZULWWHQ FRPPXQLFDWLRQ EHWZHHQ 7DSH 2S DQG LWV UHDGHUVKLS &UDQH          
SRLQWHG WR WKH XELTXLW\ RI LQWHUQHW FRPPXQLFDWLRQ ZLWK UHJDUGV WR D GHFOLQH LQ ZULWWHQ             
VXEPLVVLRQV

µ, GLG KDYH DQ DFWLYH OHWWHUV VHFWLRQ E\ LVVXH QXPEHU  ,W
V EHHQ            
VOLPPHU ODWHO\ DV PRVW SHRSOH XVH WKH LQWHUQHW IRU LQVWDQW JUDWLILFDWLRQ          
LQVWHDG RI ZDLWLQJ IRU  PRQWKV WR UHDG D UHSO\ ,W
V QLFH WR VHH YHWWHG              
UHVSRQVHV LQ OLHX RI WKH UDJWDJ PHVV WKDW PRVW RQOLQH IRUXPV HQG XS            
EHLQJ¶$QQHWWV

3RVWLQJ RQ WKH RQOLQH 7DSH 2S PHVVDJH ERDUG 720% LQ 'HFHPEHU  &UDQH            
IXUWKHU DSSHDOV WR WKH RQOLQH FRPPXQLW\ IRU LQSXW DV WR WKH GHFOLQH LQ SULQW PHGLD              
LQWHUDFWLRQ

µ+H\ IULHQGV )RU VRPH UHDVRQ ZH
UH JHWWLQJ D ORW OHVV OHWWHUV WR WKH            
PDJD]LQH WKHVH GD\V :KDW JLYHV" 'R \RX KDWH XV" :H
UH ORQHO\          
:H
UH ZRUULHG WKDW WKH OHWWHUV VHFWLRQ RI WKH PDJ PLJKW DWURSK\ DQG           
IDOO RII 7KDW
G EH D VKDPH  ,
YH ZRQGHUHG DERXW WKH HIIHFWV WKH            
PHVVDJH ERDUG KDV RQ WKH OHWWHUV VHFWLRQ , NQRZ LW
V QLFH WR JHW            
TXLFNHUIHHGEDFNWKDQZDLWLQJPRQWKVRUVRPHWKLQJ¶&UDQH

,Q OLJKW RI WKHVH VWDWHPHQWV WKH DFFRPSDQ\LQJ SULQW LVVXH WR WKH 720% VWDWHPHQW            
VHYHQW\IRXU WKHUHIRUH VHHPHG DQ DSSURSULDWH SRLQW DW ZKLFK WR FHDVH GHWDLOHG          
DQDO\VLV RI WKH SULQWHG OHWWHUV VHFWLRQ 7KLV LV QRW WR VXJJHVW KRZHYHU WKDW WKH OHWWHUV              
VHFWLRQ LV QRZ UHGXQGDQW EXW UDWKHU WKDW UHYHDOLQJ RIWHQ WHUVH FRPPHQWV LQGLFDWLYH           
RI FRQWHPSRUDU\ GLVFRXUVH DQG WKH GHPRFUDWLF SRWHQWLDO RI DXGLR WRROV DUH ODUJHO\           
ILHOGHG WKURXJK RQOLQH IRUD ,Q LWV FRQWHPSRUDU\ FRQILJXUDWLRQ WKH 7DSH 2S OHWWHUV           
VHFWLRQ UHPDLQV DFWLYH EXW PRUH RIWHQ WKDQ QRW LV KDUQHVVHG DV D VSDFH IRU             
SUHVHQWLQJFRPPHQWDU\RQWKHPDJD]LQHLWVHOI 
)RUDUDWKHUW\SLFDOH[DPSOHVHH7DSH2S0DU$SUS

,W LV DOVR LPSRUWDQW WR UHFRJQLVH DQG XQGHUVWDQG WKDW WKH WKHPHV DQG ILQGLQJV            
GLVFXVVHG KHUHLQ DUH VSHFLILF WR WKH DVVRFLDWHG SULQW PHGLD FRPPXQLW\ DQG LQ WXUQ            
WR WKH FRQWHPSRUDU\ UHFHSWLRQ RI WKH WRSLFV GLVFXVVHG $V DQ DGGLWLRQDO SRLQW LW LV             
DOVR LPSRUWDQW WR QRWH WKDW VSHFLILF LQVWDQFHV RI 7DSH 2S¶V SXEOLFDWLRQ KLVWRU\ DUH            
RIWHQ DGGUHVVHG PRUH IUHTXHQWO\ GXH WR WKH SUHVHQFH RI GLVFRXUVHV LPPHGLDWHO\          
GHDOLQJ ZLWK WURSHV RI JHDU IHWLVKLVP DQG PDVFXOLQLW\ DQG LQ SDUWLFXODU GLVFRXUVHV           
WKDWSURYLGHIRGGHUIRUTXHVWLRQLQJWKHGHPRFUDWLFSRWHQWLDORIDXGLRWRROV

)RXFDXOWDQG7KH$UFKDHRORJ\RI.QRZOHGJH

7KURXJK WKH SULVP RI )RXFDXOGLDQ GLVFRXUVH DQDO\VLV WKH IROORZLQJ FRUSXV RI          
7DSH 2S PDJD]LQH ZLOO EH YLHZHG DV IRUPLQJ DQ DUFKLYH WKDW LV D FROOHFWLRQ RI              
PDWHULDO WUDFHV SURGXFHG E\ D VSHFLILF FXOWXUH RU FRPPXQLW\ 0RUH WKDQ WKLV           
KRZHYHU )RXFDXOW RIIHUV D GHILQLWLRQ ZKLFK SURYHV XVHIXO LQ XQGHUVWDQGLQJ KRZ          
DUFKLYHV VXFK DV 7DSH 2S IDFLOLWDWH VSHFLILF IRUPV RI HQXQFLDWLRQ DQG WKXV           
GLVFXUVLYH SUDFWLFHV E\ GHWDLOLQJ KRZ SDUWLFLSDWLRQ LV UHVWULFWHG RU SHUPLWWHG WKURXJK          
WKHQHJRWLDWLRQRISRZHUDQGNQRZOHGJH)RXFDXOWZULWHV

µ7KH DUFKLYH LV ILUVW WKH ODZ RI ZKDW FDQ EH VDLG WKH V\VWHP WKDW             
JRYHUQV WKH DSSHDUDQFH RI VWDWHPHQWV RI XQLTXH HYHQWV « 7KH         
DUFKLYH LV QRW WKDW ZKLFK GHVSLWH LWV LPPHGLDWH HVFDSH VDIHJXDUGV         
WKH HYHQW RI WKH VWDWHPHQW « LW LV WKDW ZKLFK « GHILQHV DW WKH RXWVHW              
WKHV\VWHPRILWVHQXQFLDELOLW\¶)RXFDXOW

7KHUHIRUH ZKHQ LQYHVWLJDWLQJ 7DSH 2S PDJD]LQH RQH PXVW UHWDLQ DQ DZDUHQHVV RI           
WKH WH[W DV ERWK DQ DUFKLYH LQ WKH WUDGLWLRQDO VHQVH EXW DOVR DV D FRPSOH[ V\VWHP RI                
UXOHV ,QGHHG WKH SUHPLVH RI )RXFDXOW¶V HQWLUH DUFKDHRORJLFDO PHWKRGRORJ\ LV WKDW          
V\VWHPV RI NQRZOHGJH RU HSLVWHPHV DUH JRYHUQHG E\ UXOHV EH\RQG WKRVH RI           
JUDPPDU DQG WUDGLWLRQDO XQGHUVWDQGLQJV RI DUFKLYHG KLVWRULFDO GRFXPHQWDWLRQ       
)RXFDXOGLDQ GLVFRXUVH DQDO\VLV µGRHV QRW UHSODFH D ORJLFDO DQDO\VLV RI SURSRVLWLRQV          
D JUDPPDWLFDO DQDO\VLV RI VHQWHQFHV¶ LW LV LQVWHDG µDQRWKHU ZD\ RI DWWDFNLQJ YHUEDO            
SHUIRUPDQFHV RI GLVVRFLDWLQJ WKHLU FRPSOH[LW\ RI LVRODWLQJ WKH WHUPV WKDW DUH          
HQWDQJOHG LQ LWV ZHE DQG RI ORFDWLQJ WKH YDULRXV UHJXODULWLHV WKDW WKH\ REH\¶            
)RXFDXOW   , DP WKHUHIRUH SULPDULO\ FRQFHUQHG ZLWK XQSDFNLQJ WKH V\VWHP           
WKDW IDFLOLWDWHV WKH DFWLRQV DQG LQDFWLRQV RI LQGLYLGXDO VXEMHFWV E\ VHHNLQJ WR           
XQGHUVWDQGWKHLUSRWHQWLDODJHQF\ZLWKLQDVSHFLILFGRPDLQDQGSHULRG

7KH VRFLDO FRQVWUXFWLYLVW PHWKRGRORJLHV RXWOLQHG LQ &KDSWHU 7ZR DUH WKXV         
HTXDOO\ XVHIXO KHUH LQ H[SORULQJ WKH DJHQF\ RI FRPPXQLW\ SDUWLFLSDQWV DQG          
DVFHUWDLQLQJ ZKHWKHU RU QRW DQG WR ZKDW H[WHQW SDUWLFLSDQWV FDQ µVFULSW¶ $NULFK           
  WKH DUFKLYH RI 7DSH 2S WKH V\VWHP RI HQXQFLDELOLW\ ZLWKLQ WKH VFRSH             
RXWOLQHG E\ WKH HQXQFLDWLYH IXQFWLRQ LWVHOI ,W LV SRVVLEOH LQ IDFW WKDW WKH FRPPXQLW\             
SDUWLFLSDQWV RI 7DSH 2S DUH PHUHO\ HQDFWLQJ SRVVLELOLWLHV RI D ILQLWH DQG           
SUHGHWHUPLQHG DVVRUWPHQW RI VFULSWV DQG WKXV LW LV TXHVWLRQDEOH DV WR ZKHWKHU RU QRW             
WKH\ DUH DEOH WR UXSWXUH WKH GRPLQDQW GLVFRXUVH RU HQDFW WKH VRFDOOHG µDQWLSURJUDP¶            
$NULFK DQG /DWRXU   7KXV ZKLOVW 2XGVKRRUQ DQG 3LQFK KDYH H[SUHVVHG           
DQ LQWHUHVW LQ µVWXG\LQJ ZKDW XVHUV GR ZLWK WHFKQRORJ\¶ DV ZHOO DV µZKDW WHFKQRORJLHV             
GR WR XVHUV¶   WKH YHU\ QDWXUH RI DJHQF\ LV LQHYLWDEO\ LQIOXHQFHG E\ WKH              
GRPLQDQW GLVFRXUVH DQG LWV HQXQFLDWLYH IXQFWLRQ DV )RXFDXOW KDV REVHUYHG ZLWK          
UHVSHFWWRWKHDUFKLYH

µ%HWZHHQ WKH ODQJXDJH ODQJXH WKDW GHILQHV WKH V\VWHP RI        
FRQVWUXFWLQJ SRVVLEOH VHQWHQFHV DQG WKH FRUSXV WKDW SDVVLYHO\       
FROOHFWV WKH ZRUGV WKDW DUH VSRNHQ WKH DUFKLYH GHILQHV D SDUWLFXODU          
OHYHO WKDW RI D SUDFWLFH WKDW FDXVHV D PXOWLSOLFLW\ RI VWDWHPHQWV WR           
HPHUJH DV VR PDQ\ UHJXODU HYHQWV  LW UHYHDOV WKH UXOHV RI D SUDFWLFH             
WKDW HQDEOHV VWDWHPHQWV ERWK WR VXUYLYH DQG WR XQGHUJR UHJXODU         
PRGLILFDWLRQ ,W LV WKH JHQHUDO V\VWHP RI WKH IRUPDWLRQ DQG         
WUDQVIRUPDWLRQRIVWDWHPHQWV¶)RXFDXOW

:LWKLQ WKLV FKDSWHU WKH UHSURGXFWLRQ RI SRZHU UHODWLRQVKLSV DQG KLHUDUFKLHV         
LV H[SORUHG ZLWKLQ WKH 7DSH 2S DUFKLYH WKURXJK WKH WURSHV RI PDVFXOLQLW\ DQG JHDU             
IHWLVKLVP ERWK RI ZKLFK DUH , FRQWHQG LQH[WULFDEO\ OLQNHG WR H[SUHVVLRQV RI           
NQRZOHGJH DXWKRULW\ DQG GRPLQDQFH DV FRPSRQHQWV RI GLVFRXUVH %\ DSSO\LQJ ERWK          
)RXFDXOGLDQ GLVFRXUVH DQDO\VLV DQG PHWKRGRORJLHV IURP ZLWKLQ 6&276 LW EHFRPHV         
SRVVLEOH WR GHFRQVWUXFW WKH µDXWKRULW\¶ RI UHFRUGLVWV DV GHPRQVWUDWHG E\ WKH ZRUN RI            
$OLFH 7RPD] GH &DUYDOKR  DQG LQ GRLQJ VR EHWWHU XQGHUVWDQG WKH           
SHUSHWXDWLRQ RI H[FOXVLYLW\ ZLWKLQ DXGLR FRPPXQLWLHV 7KH DIRUHPHQWLRQHG WURSHV DUH         
SDUWLFXODUO\ SUHVHQW ZLWKLQ WKH PDJD]LQHV XVHU JHQHUDWHG FRQWHQW VSHFLILFDOO\ WKH         
OHWWHUV VHFWLRQ RI 7DSH 2S ZKHUH FRPPXQLW\ PHPEHUV SHUIRUP WKH HQXQFLDWLYH          
IXQFWLRQRIWKLVVSHFLILFFRPPXQLW\
,W LV VLJQLILFDQW WR QRWH KHUH WKDW WKH LPSRUWDQFH RI WKH GRPDLQ VSHFLILFDOO\            
WKH XQGHUO\LQJ UXOHV RI HQXQFLDWLRQ ZLWKLQ WKLV GRPDLQ KDYH DOVR EHHQ UHFRJQLVHG           
ZLWKLQ WKH ILHOG RI VRFLDO FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV 2XGVKRRUQ DQG 3LQFK           
  7KRPSVRQ DQG 0F,QW\UH KDYH VXJJHVWHG WKDW VSHFLDOLVW GLVFLSOLQHV         

UHTXLUH µGRPDLQ DFTXLVLWLRQ¶  WKDW LV WKH DSSURSULDWLRQ DQG DUWLFXODWLRQ RI          
NQRZOHGJH SRZHU DQG UHOHYDQW VNLOO VHWV LQ RUGHU IRU RQH WR SDUWLFLSDWH )RU            
)RXFDXOW WKH HQXQFLDWLYH IXQFWLRQ µFDQQRW RSHUDWH ZLWKRXW WKH H[LVWHQFH RI DQ          
DVVRFLDWHG GRPDLQ¶ )RXFDXOW   7KDW LV µWKH DVVRFLDWHG ILHOG  WR ZKLFK WKH             
VWDWHPHQW UHIHUV LPSOLFLWO\ RU QRW HLWKHU E\ UHSHDWLQJ WKHP PRGLI\LQJ WKHP RU           
DGDSWLQJ WKHP RU E\ RSSRVLQJ WKHP RU E\ FRPPHQWLQJ RQ WKHP WKHUH FDQ EH QR              
VWDWHPHQW WKDW LQ RQH ZD\ RU DQRWKHU GRHV QRW UHDFWXDOL]H RWKHUV¶ )RXFDXOW             
 7KHUHIRUH WKURXJK WKH DQDO\VLV RI VSHFLILF DUFKLYHV VXFK DV 7DSH 2S RQH LV             
DEOH WR GHWHUPLQH QRW RQO\ WKH GRPDLQ EXW DGGLWLRQDOO\ WKH HQXQFLDWLYH IXQFWLRQ DQG            
WKXVWKHKLVWRULFDODSULRUL2QWKLVSRLQW)RXFDXOWH[SODLQVWKDW

µ'LIIHUHQW RHXYUHV  WKDW ZKROH PDVV RI WH[WV WKDW EHORQJ WR D VLQJOH            
GLVFXUVLYH IRUPDWLRQ  DQG VR PDQ\ DXWKRUV ZKR NQRZ RU GR QRW NQRZ            
RQH DQRWKHU FULWLFL]H RQH DQRWKHU LQYDOLGDWH RQH DQRWKHU  PHHW         
ZLWKRXW NQRZLQJ LW DQG REVWLQDWHO\ LQWHUVHFW WKHLU XQLTXH GLVFRXUVHV LQ         
D ZHE RI ZKLFK WKH\ DUH QRW WKH PDVWHUV RI ZKLFK WKH\ FDQQRW VHH WKH              
ZKROH DQG RI ZKRVH EUHDGWK WKH\ KDYH D YHU\ LQDGHTXDWH LGHD  DOO            
WKHVH YDULRXV ILJXUHV DQG LQGLYLGXDOV GR QRW FRPPXQLFDWH VROHO\ E\         
WKH ORJLFDO VXFFHVVLRQ RI SURSRVLWLRQV WKDW WKH\ DGYDQFH QRU E\ WKH          
UHFXUUHQFH RI WKHPHV « WKH\ FRPPXQLFDWH E\ WKH IRUP RI SRVLWLYLW\ RI           
WKHLU GLVFRXUVH RU PRUH H[DFWO\ WKLV IRUP RI SRVLWLYLW\ DQG WKH          
FRQGLWLRQV RI RSHUDWLRQ RI WKH HQXQFLDWLYH IXQFWLRQ GHILQHV D ILHOG LQ          
ZKLFK IRUPDO LGHQWLWLHV WKHPDWLF FRQWLQXLWLHV WUDQVODWLRQ RI FRQFHSWV       
DQG SROHPLFDO LQWHUFKDQJHV PD\ EH GHSOR\HG 7KXV SRVLWLYLW\ SOD\V        
WKH UROH RI ZKDW PLJKW EH FDOOHG D KLVWRULFDO D SULRUL ¶ )RXFDXOW             


,W LV LPSRUWDQW WR QRWH KHUH WKDW ZKLOVW WKH HQXQFLDWLYH IXQFWLRQ FDQ EH VDLG WR              
VFULSW WKH SRWHQWLDO DFWLRQV RI XVHUV WKXV UHVWULFWLQJ SRVVLELOLWLHV IRU UXSWXUH SRZHU           
FDQ DOVR EH XQGHUVWRRG DV D SURGXFWLYH IRUFH )RXFDXOW   :LWKLQ WKH            
FRQWH[W RI WKLV FKDSWHU UXSWXUH RI WKH KHJHPRQLF GLVFRXUVH XQGHUVWRRG DV D           
SURGXFWLYH IRUFH LV LQYHVWLJDWHG WKURXJK DQ DQDO\VLV RI 7DSH 2S PDJD]LQH¶V          
VWUXFWXUDO FRPSRVLWLRQ DQG SURIHVVLRQDO SUDFWLFHV ,Q SDUWLFXODU WKH FRQFHSW RI         
UKL]RPDWLF RUJDQLVDWLRQ DV GLVFXVVHG E\ 'HOHX]H DQG *XDWWDUL  LV XVHG DV D            
SULVP WKURXJK ZKLFK WR YLHZ 7DSH 2S DQG LV GHVFULEHG LQ GHWDLO EHORZ LQ VHFWLRQ                
2I SDUWLFXODU LQWHUHVW WR P\ UHVHDUFK LV WKH µPRUH PXOWLSOH ODWHUDO DQG FLUFXODU            
V\VWHP RI UDPLILFDWLRQ UDWKHU WKDQ D GLFKRWRPRXV RQH¶ 'HOHX]H DQG *XDWWDUL            
 ZLWKLQ WKH FRQWH[W RI UKL]RPHV ,Q SDUWLFXODU KRZ PXOWLSOLFLWLHV DUH SRWHQWLDOO\           
IDFLOLWDWHG WKURXJK 7DSH 2S¶V DGRSWLRQ RI D PRUH KRUL]RQWDO DQG WKXV SRWHQWLDOO\           
PXOWLSOLFLWRXV RU UKL]RPDWLFOLNH VWUXFWXUH , DUJXH WKDW 7DSH 2S DOORZV IRU WKH SDUWLDO            

EUHDNGRZQ RI WUDGLWLRQDO KLHUDUFKLHV DQG SRZHU UHODWLRQVKLSV WKDW , KDYH SUHYLRXVO\          
GHPRQVWUDWHGWREHURRWHGLQDVLPSOLVWLFGLFKRWRP\
%HIRUH D PRUH GHWDLOHG LQYHVWLJDWLRQ LQWR WKH GLVFXUVLYH SUDFWLFHV DQG         
VWUXFWXUDO FRPSRVLWLRQ RI 7DSH 2S FDQ EH SUHVHQWHG KRZHYHU LW ILUVW QHFHVVDU\ WR            
IXUWKHU H[SORUH WKH WHUPLQRORJ\ RI )RXFDXOW ZLWK UHVSHFW WR GLVFRXUVH DQG VWDWHPHQWV           
VR DV WR EHWWHU XQGHUVWDQG WKH IRUPDWLRQ RI WKH HQXQFLDWLYH IXQFWLRQ DUWLFXODWHG           
ZLWKLQ WKLV DUFKLYH )RXFDXOW VWDWHV WKDW µWKH WHUP GLVFRXUVH FDQ EH GHILQHG DV D             
JURXS RI VWDWHPHQWV WKDW EHORQJ WR D VLQJOH V\VWHP RI IRUPDWLRQ¶ )RXFDXOW             
 D V\VWHP ZKLFK LQ WKH FDVH RI P\ RZQ UHVHDUFK XQGHUSLQV WKH 7DSH 2S              
DUFKLYH DQG SHUKDSV DGGLWLRQDOO\ WKH KLVWRULFDO D SULRUL RI DXGLR WHFKQRORJ\ )RXFDXOW           
FRQWLQXHV

µ:H VKDOO FDOO GLVFRXUVH D JURXS RI VWDWHPHQWV LQ VR IDU DV WKH\            
EHORQJ WR WKH VDPH GLVFXUVLYH IRUPDWLRQ LW GRHV QRW IRUP D UKHWRULFDO           
RU IRUPDO XQLW\ HQGOHVVO\ UHSHDWDEOH ZKRVH DSSHDUDQFH RU XVH LQ         
KLVWRU\ PLJKW EH LQGLFDWHG DQG LI QHFHVVDU\ H[SODLQHG LW LV PDGH XS           
RI D OLPLWHG QXPEHU RI VWDWHPHQWV IRU ZKLFK D JURXS RI FRQGLWLRQV RI            
H[LVWHQFHFDQEHGHILQHG¶)RXFDXOW

7KXV D GLVFXUVLYH IRUPDWLRQ LV WKH DVVHPEO\ RI D VHULHV RI VWDWHPHQWV FRQGLWLRQHG            
E\ D VSHFLILF VHW RI UXOHV µD JURXS RI UXOHV SURSHU WR GLVFXUVLYH SUDFWLFH 7KHVH UXOHV               
GHILQH QRW  WKH FDQRQLFDO XVH RI D YRFDEXODU\ EXW WKH RUGHULQJ RI REMHFWV¶             
)RXFDXOW   7R FODULI\ WKLV ODVW SRLQW LW LV LPSRUWDQW WR QRWH WKDW )RXFDXOW              
GLIIHUHQWLDWHV EHWZHHQ WKH REMHFW DQG WKH VXEMHFW 7KH VXEMHFW FDQ EH FRQVLGHUHG DV            
DQ HQWLW\ WKDW LV VHOIDZDUH DQG WKXV FDSDEOH RI FKRRVLQJ KRZ WR DFW ,Q FRQWUDVW              
REMHFWV LQDVPXFK DV WKH\ DUH DEOH WR DFW DV GHILQHG E\ WKH HQXQFLDWLYH IXQFWLRQ             
ZRUN RQO\ LQ VXSSRUW RI WKH VXEMHFW 7R HODERUDWH IXUWKHU WKH VXEMHFW FDQ EH             
FRQVLGHUHGDVIROORZV

µKH ZKR HVWDEOLVKHV WKH GHILQLWLRQ RI D VWUDLJKW OLQH LV DOVR KH ZKR            
VWDWHV LW KH ZKR SRVLWV WKH H[LVWHQFH RI D ILQLWH VHULHV LV DOVR DQG DW              
WKH VDPH WLPH KH ZKR VWDWHV LW DQG LQ HDFK FDVH WKH VXEMHFW OLQNV             
E\ PHDQV RI WKLV RSHUDWLRQ DQG WKH VWDWHPHQW LQ ZKLFK LW LV HPERGLHG            
KLV IXWXUH VWDWHPHQWV DQG RSHUDWLRQV DV DQ HQXQFLDWLQJ VXEMHFW KH         
DFFHSWVWKLVVWDWHPHQWDVKLVRZQODZ¶)RXFDXOW

,Q UHODWLRQ WR WKH SDVVDJH DERYH WKH REMHFW FDQ EH FRQVLGHUHG WR UHVWDWH DFFHSW             
DQG WKXV QRUPDOLVH VWDWHPHQWV UHHVWDEOLVKLQJ DQG SHUSHWXDWLQJ WKH HQXQFLDWLRQ RI         
WKH LQLWLDO VXEMHFW ,Q WKLV UHVSHFW RQH
V DWWHQWLRQ LV DJDLQ GUDZQ WR WKH SDUDOOHOV ZLWK              

VRFLDO FRQVWUXFWLRQ RI WHFKQRORJ\ WH[WV FRQFHUQLQJ WKH DJHQF\ RI GLVFXUVLYH         
SDUWLFLSDQWV 2XGVKRRUQ DQG 3LQFK  $NULFK  7KLV LV UHLQIRUFHG ZKHQ RQH           
DOVR EHJLQV WR PRUH FORVHO\ H[DPLQH WKH SRVVLEOH DJHQF\ RI ERWK WKH VXEMHFW DQG             
WKH REMHFW )RXFDXOW VWDWHV WKDW µWKH UXOH RI PDWHULDOLW\ WKDW VWDWHPHQWV QHFHVVDULO\           
REH\ LV WKHUHIRUH RI WKH RUGHU RI WKH LQVWLWXWLRQ UDWKHU WKDQ RI WKH VSDWLRWHPSRUDO             
ORFDOL]DWLRQ LW GHILQHV SRVVLELOLWLHV RI UHLQVFULSWLRQ DQG WUDQVFULSWLRQ EXW DOVR         
WKUHVKROGV DQG OLPLWV UDWKHU WKDQ OLPLWHG DQG SHULVKDEOH LQGLYLGXDOLWLHV¶ )RXFDXOW         
  7KH DJHQF\ RI ERWK WKH REMHFW DQG VXEMHFW DUH WKXV GHILQHG E\ WKH              
LQVWLWXWLRQ RU LQ WKH FDVH RI 7DSH 2S WKH PDJD]LQH LWVHOI :LWKLQ WKLV PDWHULDOLW\             
DJHQWV DUH FDSDEOH RI UHLQVFULSWLRQ DQG WUDQVFULSWLRQ EXW DUH QRQHWKHOHVV UHVWULFWHG          
E\ WKH OLPLWDWLRQV RI WKH GRPDLQ DQG HQXQFLDWLYH IXQFWLRQ $V )RXFDXOW VXJJHVWV µWKH            
VWDWHPHQW LV GLYLGHG XS LQWR DQ HQXQFLDWLYH ILHOG LQ ZKLFK LW KDV D SODFH DQG D VWDWXV                
ZKLFK DUUDQJHV IRU LWV SRVVLEOH UHODWLRQV ZLWK WKH SDVW DQG ZKLFK RSHQV XS IRU LW D               
SRVVLEOH IXWXUH¶ )RXFDXOW   $V SUHYLRXVO\ QRWHG WKLV FDQ EH FRQVLGHUHG WR            
LPSHGH SRVVLELOLWLHV IRU UXSWXUH EXW DV , ZLOO GHPRQVWUDWH LQ VHFWLRQ  WKH OHVV             
VWULFWO\ UHJXODWHG DQG PRUH UKL]RPDWLF VWUXFWXUDO FRPSRVLWLRQ RI 7DSH 2S FDQ EH           
FRQVLGHUHG DV IDFLOLWDWLQJ D IRUP RI UHVLVWDQFH WR WKH GRPLQDQW SUDFWLFHV RI           
UHLQVFULSWLRQDQGWUDQVFULSWLRQ
,W LV LPSRUWDQW WR QRWH WKDW WKH )RXFDXOGLDQ DSSURDFK WR GLVFRXUVH DQDO\VLV           
WDNHV DV LWV VRXUFH WKH VWDWHPHQW 6WDWHPHQWV PD\ RQO\ EH XQGHUVWRRG E\ WDNLQJ            
LQWR FRQVLGHUDWLRQ WKHLU RULJLQDO HQXQFLDWLYH FRPSRVLWLRQ IRUP RU µPDWHULDO VWDWXV¶         
DQG WKHLU VLWXDWLRQ ZLWKLQ WKH RULJLQDO GRPDLQ¶V µFRRUGLQDWHV¶ )RXFDXOW            
7KDW LV WR VD\ WKDW µHYHQ LI D VHQWHQFH LV FRPSRVHG RI WKH VDPH ZRUGV EHDUV               
H[DFWO\ WKH VDPH PHDQLQJ DQG SUHVHUYHV WKH VDPH V\QWDFWLFDO DQG VHPDQWLF          
LGHQWLW\ LW GRHV QRW FRQVWLWXWH WKH VDPH VWDWHPHQW LI LW LV VSRNHQ E\ VRPHRQH LQ WKH               
FRXUVH RI D FRQYHUVDWLRQ RU SULQWHG LQ D QRYHO¶ LELG 7KLV SURYHV WR EH SDUWLFXODUO\              
LPSRUWDQW ZKHQ FRQVLGHULQJ QRWLRQV RI H[FOXVLYLW\ DQG KLHUDUFK\ ZLWKLQ VSHFLILF         
GRPDLQV DV VWDWHPHQWV FDQ WKXV EH FRQVLGHUHG DV EHLQJ LPSHQHWUDEOH WR WKRVH QRW            
SULY\ WR WKH UHOHYDQW FRRUGLQDWHV RU PDWHULDO VWDWXV 7KH IROORZLQJ DQDO\VLV RI           
WHFKQRORJ\ SULQW PHGLD LV WKHUHIRUH FRQFHUQHG ZLWK LQWHUURJDWLQJ VWDWHPHQWV LQ RUGHU          
WR XQUDYHO WKH SRZHU VWUXFWXUHV DQG KLHUDUFKLHV WKDW UHVXOW LQ WKH SHUSHWXDWLRQ RI            
H[FOXVLYLW\WKURXJKPDVFXOLQLW\DQGJHDUIHWLVKLVP
:KHQ FRQVLGHULQJ H[FOXVLYLW\ RQH PXVW WDNH LQWR FRQVLGHUDWLRQ WKH SULYLOHJH         
RI WKH VXEMHFW ,Q DGGLWLRQ WR VSHFLI\LQJ WKH HQXQFLDWLYH IXQFWLRQ DQG WKXV WKDW ZKLFK             
LV HQXQFLDWHG WKH VXEMHFW DQG WKHUHIRUH WKH VWDWHPHQWV ZLWKLQ 7DSH 2S RU LQGHHG            

DQ\ LQVWLWXWLRQ VLPLODUO\ VSHFLI\ WKH ULJKW WR VSHHFK WKH ULJKW WR XQGHUVWDQGLQJ DQG            
XOWLPDWHO\ WKH ULJKW RI DFFHVV WR WKH FRPPXQLW\ LWVHOI DV )RXFDXOW KDV DVWXWHO\            
REVHUYHG

µ,Q RXU VRFLHWLHV  WKH SURSHUW\ RI GLVFRXUVH  LQ WKH VHQVH RI WKH ULJKW              
WR VSHDN DELOLW\ WR XQGHUVWDQG OLFLW DQG LPPHGLDWH DFFHVV WR WKH          
FRUSXV RI DOUHDG\ IRUPXODWHG VWDWHPHQWV DQG WKH FDSDFLW\ WR LQYHVW         
WKLV GLVFRXUVH LQ GHFLVLRQV LQVWLWXWLRQV RU SUDFWLFHV  LV LQ IDFW          
FRQILQHG VRPHWLPHV ZLWK WKH DGGLWLRQ RI OHJDO VDQFWLRQV WR D         
SDUWLFXODUJURXSRILQGLYLGXDOV¶)RXFDXOW

+H FRQWLQXHV E\ VWDWLQJ WKDW µWKHUH PD\ LQ IDFW EH  DQG SUREDEO\ DOZD\V DUH  LQ WKH                 
FRQGLWLRQV RI HPHUJHQFH RI VWDWHPHQWV H[FOXVLRQV OLPLWV RU JDSV WKDW GLYLGH XS           
WKHLU UHIHUHQWLDO YDOLGDWH RQO\ RQH VHULHV RI PRGDOLWLHV HQFORVH JURXSV RI          
FRH[LVWHQFH DQG SUHYHQW FHUWDLQ IRUPV RI XVH¶ )RXFDXOW   ,W LV WKLV VHULHV             
RI H[FOXVLRQV DQG HQFORVXUHV WKDW IRUP WKH IRFDO SRLQW RI WKLV FKDSWHU WDNLQJ WKH             
DUFKLYH RI 7DSH 2S DV D VLQJXODU H[DPSOH RI ZKDW , KDYH SUHYLRXVO\ GHPRQVWUDWHG             
DV EHLQJ D IDLUO\ LVRODWHG GRPDLQ +HUH , DP VSHFLILFDOO\ UHIHUULQJ WR FXOWXUH LQ WKH              
)RXFDXOGLDQ VHQVH ZKLFK LV WR GHILQH LW DV 
D KLHUDUFKLFDO RUJDQL]DWLRQ RI YDOXHV            
DFFHVVLEOH WR HYHU\ERG\ EXW DW WKH VDPH WLPH WKH RFFDVLRQ RI D PHFKDQLVP RI             
VHOHFWLRQ DQG H[FOXVLRQ
 )RXFDXOW   7DSH 2S PDJD]LQH FDQ WKXV EH           
FRQVLGHUHG DV D FXOWXUDO LQVWLWXWLRQ LQ WKDW SDUWLFXODU UHODWLRQV RI SRZHU DUH           
SHUSHWXDWHG VR WKDW FHUWDLQ GHPRJUDSKLFV DUH DGYDQWDJHG RYHU RWKHUV ([FOXVLYLW\ LV          
WKXV LQH[WULFDEO\ OLQNHG WR SHUFHSWLRQV DQG DUWLFXODWLRQV RI SRZHU DQG NQRZOHGJH          
ZLWKLQ WKH DVVRFLDWHG GLVFRXUVH PDGH E\ WKH GRPLQDQW VXEMHFW ,Q WKLV UHVSHFW LW LV             
QHFHVVDU\ WR TXHVWLRQ WKURXJKRXW P\ DQDO\VLV  DV -HDQ)UDQFRLV /\RWDUG GRHV            
µZKR GHFLGHV ZKDW NQRZOHGJH LV DQG ZKR NQRZV ZKDW QHHGV WR EH GHFLGHG"¶              
DVµNQRZOHGJHDQGSRZHUDUHVLPSO\WZRVLGHVRIWKHVDPHTXHVWLRQ¶LELG

7DSH2S0DJD]LQHDQGWKH5KL]RPH

)RXQGHG LQ $SULO  E\ -DFNSRW 5HFRUGLQJ 6WXGLRV RZQHU DQG HQJLQHHU          
/DUU\ &UDQH &UDQH D 7DSH 2S LV DQ LQGHSHQGHQWO\ RSHUDWHG DQG GLVWULEXWHG           
ELPRQWKO\ DXGLR PDJD]LQH ZLWK D IRFXV RQ WKH SUDFWLFDO FUHDWLYH DSSOLFDWLRQ RI           
WHFKQRORJ\ ,Q DQ DFFRXQW RI WKH PDJD]LQH -RQDWKDQ 6WHUQH ZULWHV WKDW 7DSH 2S            
µELOOV LWVHOI DV D PDJD]LQH DERXW ³FUHDWLYH PXVLF UHFRUGLQJ´ DQG HDFK LVVXH FRPHV            
SDFNHG ZLWK LQWHUYLHZV KRPH UHFRUGLQJ LGHDV DQG UHYLHZV RI UHFRUGLQJV PDGH E\           

UHDGHUV¶  7KH IRFXV RQ FUHDWLYLW\ WKDW 6WHUQH KLJKOLJKWV LV RQH RI WKH            
IXQGDPHQWDO ZD\V LQ ZKLFK 7DSH 2S VHHNV WR GLVWLQJXLVK LWVHOI IURP RWKHU VSHFLDOLVW            
DXGLR SXEOLFDWLRQV DQG DV D UHVXOW LV RQH RI WKH NH\ UHDVRQV IRU LWV VHOHFWLRQ IRU               
DQDO\VLV LQ WKLV FKDSWHU :KHQ DVNHG GXULQJ DQ LQWHUYLHZ $SSHQGL[ $ DERXW WKH            
RULJLQV RI WKH PDJD]LQH DQG ZKDW WKH SXEOLFDWLRQ VRXJKW WR DFKLHYH HGLWRU /DUU\            
&UDQHRIIHUHGWKHIROORZLQJ

µ,Q  , ZDV VWXG\LQJ DV PXFK DV , FRXOG DERXW UHFRUGLQJ :KHQ ,             
SLFNHG XS WKH RWKHU PXVLF UHFRUGLQJ PDJD]LQHV , IHOW OLNH WKH\ QHYHU           
ZURWH DERXW FUHDWLQJ WKH PXVLF , HQMR\HG DQG WKDW WKHLU DLP VHHPHG           
WR EH WR JHW WKH UHDGHUV WR GHVLUH QHZ UHFRUGLQJ SURGXFWV DV RSSRVHG            
WR LQVSLULQJ SHRSOH WR UHFRUG DQG WR EH FUHDWLYH 6RPH VHHPHG WR EH            
RULHQWDWHG WRZDUGV PLGGOH DJHG PDOH KREE\LVWV DQG WKH\ VWLOO DSSHDU         
WKDW ZD\ WR PH , MXVW ZDQWHG WR GR VRPHWKLQJ GLIIHUHQW WKDW UHODWHG WR             
P\VLWXDWLRQ$QG,
PVWLOOOHDUQLQJ¶$QQHWWV

)URP WKLV ZH FDQ GLVFHUQ WKDW D IRFXV RQ WKH FUHDWLYH DSSOLFDWLRQ RI            
WHFKQRORJ\ ZDV HVWDEOLVKHG LQ SDUW GXH WR ZKDW ZHUH SHUFHLYHG DV LQDGHTXDFLHV           
ZLWKLQ WKH DXGLR WHFKQRORJ\ SUHVV DW WKDW WLPH 6SHFLILFDOO\ WKH IHWLVKLVDWLRQ RI           
WHFKQRORJ\ RU µJHDU¶ 7KpEHUJH   DV ZHOO DV WKH OLPLWHG WDUJHW           
GHPRJUDSKLF RI WKH PDJD]LQHV $V %D\P  KDV UHFHQWO\ REVHUYHG WKHVH DUH           
HOHPHQWV WKDW VHUYH WR H[FOXGH UDWKHU WKDQ LQFOXGH UHFRUGLVWV DQG WKXV FDQ EH VHHQ             
WR IRUP DQ LPSHGLPHQW WR SDUWLFLSDWLRQ ,Q FRQWUDVW E\ PDLQWDLQLQJ DQ HPSKDVLV RQ            
FUHDWLYLW\ 7DSH 2S LV DEOH WR FRQYH\ D PDUJLQDO VHQVH RI LQFOXVLYLW\ E\ VHHNLQJ WR              
DYRLG H[FOXGLQJ RU µRWKHULQJ¶ LQGLYLGXDOV EDVHG RQ WKHLU SHUFHLYHG HFRQRPLF SRZHU            
LQ WHUPV RI SXUFKDVLQJ QHZ HTXLSPHQW 7RPD] GH &DUYDOKR   RU JHQGHU LQ             
UHODWLRQ WR WKH SHUIRUPDQFH RI PDVFXOLQLW\ +HZDUG  +RUURFNV  %XWOHU          
 $V D FRQVHTXHQFH 7DSH 2S FDQ EH FRQVLGHUHG WR IDFLOLWDWH LQWHUDFWLRQ WKDW LV             
PRUH KRUL]RQWDO LQ QDWXUH DV SDUWLFLSDWLRQ LV QR ORQJHU UHVWULFWHG E\ PDWHULDO PHDQV            
RU DGKHUHQFH WR ZKDW 5RGJHUV FDOOV D PDVFXOLQH GLVFRXUVH E  %\           
PDLQWDLQLQJ D IRFXV RQ FUHDWLYH SUDFWLFH UDWKHU WKDQ HPSKDVLVLQJ SDVVLYH         
FRQVXPSWLRQ 7DSH 2S FDQ EH VHHQ WR IXQFWLRQ LQ D OHVV H[FOXVLYH FDSDFLW\ WKDQ             
VLPLODU VSHFLDOLVW SXEOLFDWLRQV VXFK DV 6RXQG 2Q 6RXQG ZKHUH PXFK RI WKH SDJH            
FRXQW LV GHGLFDWHG WR SURGXFW UHYLHZV IRU D PRUH GHWDLOHG FRPSDULVRQ VHH &KDSWHU            
)LYH 7KH VFULSW RI 7DSH 2S WKHQ FDQ EH VDLG WR HQFRXUDJH SDUWLFLSDWLRQ LI RQO\              
WKURXJKLWVHPSKDVLVXSRQFUHDWLYLW\RYHUFRQVXPSWLRQ
,W LV LPSRUWDQW WR FODULI\ DW WKLV SRLQW ZKDW LV PHDQW E\ KRUL]RQWDO ZLWKLQ WKH              
FRQWH[W RI WKLV FKDSWHU DQG LQ SDUWLFXODU ZLWK UHVSHFW WR WKH RUJDQLVDWLRQ RI 7DSH 2S              

,Q WKH ILUVW LQVWDQFH WKH PDJD]LQH FDQ EH VDLG WR DW WLPHV DVVXPH D VLPLODU IRUP WR                
WKH UKL]RPDWLF VWUXFWXUHV SRVLWLRQHG E\ 'HOHX]H DQG *XDWWDUL LQ $ 7KRXVDQG          
3ODWHDXV  +HUH UKL]RPHV DUH GHILQHG E\ µSULQFLSOHV RI FRQQHFWLRQ DQG          
KHWHURJHQHLW\ DQ\ SRLQW RI D UKL]RPH FDQ EH FRQQHFWHG WR DQ\WKLQJ RWKHU DQG PXVW             
EH 7KLV LV YHU\ GLIIHUHQW IURP WKH WUHH RU URRW ZKLFK SORWV D SRLQW IL[HV DQ RUGHU¶                
'HOHX]H DQG *XDWWDUL   +RUL]RQWDO VWUXFWXUHV WKXV DOORZ IRU LQGLYLGXDOLW\          
DQG PXOWLSOLFLW\ WR IORXULVK UDWKHU WKDQ HVWDEOLVKLQJ D IRUPDO DQG V\VWHPDWLF RUGHU           
7DSH 2S¶V UHVSHFWLYH PXOWLSOLFLW\ LV EHVW UHSUHVHQWHG E\ LWV DGRSWLRQ RI LQWHUYLHZ           
WUDQVFULSWV DQG WKH LQFOXVLRQ RI XVHUJHQHUDWHG FRQWHQW LQ WKH IRUP RI D VWURQJ OHWWHUV             
VHFWLRQ $V VXFK WKH 7DSH 2S DUFKLYH DOORZV IRU WKH SDUWLDO GHVWUDWLILFDWLRQ RI            
PRQRGLUHFWLRQDO SRZHU UHODWLRQVKLSV %\ WKLV , PHDQ WR VXJJHVW WKDW WKH PRGHV RI            
HQXQFLDWLRQ ZLWKLQ WKH PDJD]LQH ZRUN WR HVWDEOLVK JUHDWHU SRLQWV RI FRQQHFWLRQ          
EHWZHHQ VWUDWD RU DJHQWV WKDW ZLWKLQ D WUDGLWLRQDO KLHUDUFK\ ZRXOG QRW EH LQ            
FRQWDFW 7KXV WR EH FRQVLGHUHG UKL]RPRUSKRXV RQH PXVW SURGXFH SRLQWV RI          
FRQQHFWLRQ WKDW PRYH EH\RQG WKH KLHUDUFKLFDO µWR EH UKL]RPRUSKRXV LV WR SURGXFH           
VWHPV DQG ILODPHQWV WKDW VHHP WR EH URRWV RU EHWWHU \HW FRQQHFW ZLWK WKHP E\              
SHQHWUDWLQJ WKH WUXQN EXW SXW WKHP WR VWUDQJH QHZ XVHV¶ 'HOHX]H DQG *XDWWDUL            
  %\ FRQWULEXWLQJ OHWWHUV WR 7DSH 2S PHPEHUV RI WKH FRPPXQLW\ PDNH            
WKHPVHOYHV SHUFHSWLEOH RU YLVLEOH WKXV WKH\ PRYH IURP SULYDWH WR SXEOLF VSDFH DQG            
DUH WKHUHIRUH VXEMHFW WR WKH FROOHFWLYH DVVHPEODJHV RI HQXQFLDWLRQ DV GLVFXVVHG E\           
'HOHX]H DQG *XDWWDUL   DV ZHOO DV )RXFDXOW   :KLOVW WKLV            
QHFHVVDULO\ HQWDLOV DQ H[SRVXUH WR WKH UXOHV RI WKH GRPDLQ DQG WKH HQXQFLDWLYH            
IXQFWLRQ LW DGGLWLRQDOO\ DOORZV IRU UXSWXUH DV PXOWLSOLFLWLHV DUH FDSDEOH RI HPHUJLQJ           
DQGµSHQHWUDWLQJWKHWUXQN¶'HOHX]HDQG*XDWWDUL
,Q RUGHU WR EHWWHU XQGHUVWDQG ZKDW LV PHDQW E\ PXOWLSOLFLWLHV LW LV XVHIXO WR             
FRQVLGHU WKHLU UHODWLRQ WR GLFKRWRPLHV WKDW , DUJXH XQGHUSLQ WKH H[FOXVLYH WURSHV RI            
PDVFXOLQLW\ DQG JHDU IHWLVKLVP 7DNLQJ WKH ODWWHU DV DQ H[DPSOH JHDU IHWLVKLVP           
IXQFWLRQV E\ DOZD\V UHODWLQJ RQH WKH REMHFW WR DQRWKHU WKH VXEMHFW )RXFDXOW             
  WKXV SURGXFWV DUH QHFHVVDULO\ GHILQHG FRPSDUDWLYHO\ ZLWKLQ WKLV GLFKRWRP\          
,QFRQWUDVWPXOWLSOLFLWLHVDUHUKL]RPDWLFDVWKH\GHVWUDWLI\WKHVHUHODWLRQV

µ0XOWLSOLFLW\ KDV QHLWKHU VXEMHFW QRU REMHFW RQO\ GHWHUPLQDWLRQV       
PDJQLWXGHV DQG GLPHQVLRQV WKDW FDQQRW LQFUHDVH LQ QXPEHU ZLWKRXW        
WKH PXOWLSOLFLW\ FKDQJLQJ LQ QDWXUH WKH ODZV RI FRPELQDWLRQ WKHUHIRUH         
LQFUHDVH LQ QXPEHU DV WKH PXOWLSOLFLW\ JURZV  7KHUH DUH QR SRLQWV RU            
SRVLWLRQV LQ D UKL]RPH VXFK DV WKRVH IRXQG LQ D VWUXFWXUH WUHH RU            
URRW7KHUHDUHRQO\OLQHV¶'HOHX]HDQG*XDWWDUL

'HOHX]H DQG *XDWWDUL LQ GLVFXVVLQJ WKH SRVVLEOH µGHWHUPLQDWLRQV¶ RI URRW VWUXFWXUHV          
H[DPLQH WKH SRVVLELOLWLHV IRU DOWHUQDWLYH RUJDQLVDWLRQV WR FLUFXPYHQW WKH        
PRQRGLUHFWLRQDO GLVWULEXWLRQ RI SRZHU DQG DJHQF\ :KLOVW REMHFWVXEMHFW       
GLFKRWRPLHV HQFRXUDJH ELQDULVWLF PRGHOV RI FRQIOLFW DQG UHVROXWLRQ PXOWLSOLFLWRXV        
VWUXFWXUHV SUHFOXGH WKHLU YHU\ EHLQJ DV DQ HPSKDVLV LV PDLQWDLQHG XSRQ          
µPDJQLWXGHV¶ DQG WKXV WKH UHODWLYH PHGLWDWLYH SRWHQWLDO RI YDULRXV DJHQWV ,Q RUGHU WR            
SHUKDSV EHWWHU XQGHUVWDQG WKH PXOWLSOLFLWRXV DQG WKXV QRQDEVROXWH GLVFRXUVH RI         
7DSH 2S LW LV XVHIXO WR LQYHVWLJDWH WKH WURSH RI JHDU IHWLVKLVP DW WKLV SRLQW EHJLQQLQJ               
ZLWK HGLWRU /DUU\ &UDQH¶V SHUFHSWLRQ RI LWV SUHVHQFH ZLWKLQ WKH ZLGHU DXGLR           
WHFKQRORJ\GRPDLQ

µ,Q UHODWLRQ WR UHFRUGLQJ HTXLSPHQW , VHHN WR WHOO WKH UHDGHUV DERXW           
WRROV WKDW FDQ KHOS WKHP EH FUHDWLYH 7KHUH LV D ORW RI JUHDW JHDU RXW              
WKHUH , JHW SUHWW\ ERUHG E\ WKH WDON DERXW UHFRUGLQJ HTXLSPHQW          
WKRXJK , OLNH PXVLF DQG , OLNH EHLQJ FUHDWLYH VR WR PH LW
V DOO DERXW              
KDYLQJ WRROV WR KHOS \RX JHW WKH MRE GRQH , RQFH KDG DQ DVVKROH WHOO              
PH ³<RX FDQ
W PDNH D JUHDW UHFRUG RQ WKDW FRQVROH´ ZKHQ ,
G WROG KLP             
ZKDW , KDG DW P\ VWXGLR DW WKH WLPH $OO RI KLV JHDU ZDV WRS RI WKH OLQH                 
YLQWDJH DQG DOO ZDV LQ VWRUDJH 2EYLRXVO\ QR JUHDW UHFRUGV ZHUH EHLQJ           
PDGHRQKLVJHDU¶$QQHWWV

+HUH &UDQH VSHFLILFDOO\ DFNQRZOHGJHV WKH ZLGHVSUHDG IL[DWLRQ RQ UHFRUGLQJ        
HTXLSPHQW DV D FRPPRGLW\ RI NQRZOHGJH DQG DGGLWLRQDOO\ WKH H[WHQW WR ZKLFK WKLV            
H[FOXVLYH WURSH KDV EHFRPH HVWDEOLVKHG DV D FRPSRQHQW RI WKH GRPLQDQW DXGLR           
WHFKQRORJ\ GLVFRXUVH 7KLV KDV VLPLODUO\ EHHQ LGHQWLILHG E\ 7KpEHUJH ZKR ZULWHV          
µJHDU JHDU JHDU &RQWHPSRUDU\ PXVLFLDQV¶ PDJD]LQHV SURPRWH DQ HQWLUH        
SKLORVRSK\ RI PXVLFPDNLQJ FHQWHUHG DURXQG WKH YDOXHV RI FRQVXPSWLRQ¶          
 D VHQWLPHQW ZLWK FOHDU SDUDOOHOV WR WKH ZRUN RI 0DU[  >@ DV             
SUHYLRXVO\ GLVFXVVHG LQ &KDSWHU 7ZR &UDQH¶V UHWLFHQFH WR SHUSHWXDWH WKLV WURSH LV           
HYLGHQFHG WKURXJK KLV FKRLFH RI DQHFGRWH WKDW QRW RQO\ VHUYHV WR KLJKOLJKW WKH            
PHDQV WKURXJK ZKLFK JHDU IHWLVKLVP FRQWULEXWHV WR D FRQFHSWLRQ RI NQRZOHGJH EXW           
IXUWKHUPRUH KRZ WKLV NQRZOHGJH FDQ HIIHFWLYHO\ XQGHUPLQH WKH GHPRFUDWLF SRWHQWLDO         
RI FRQVXPHU DXGLR WHFKQRORJLHV DV DUJXHG E\ ERWK 7KpEHUJH  DQG +HZDUG           
 ,Q DGGLWLRQ &UDQH DOVR UHIHUV WR WKH OLPLWHG GLYHUVLW\ RI VLPLODU SULQW PHGLD             
FRPPXQLWLHV FLWLQJ QDUURZ WDUJHW GHPRJUDSKLFV DV DQ LPSHGLPHQW WR SDUWLFLSDWLRQ         
+LV VXJJHVWLRQ WKDW µVRPH >PDJD]LQHV@ VHHPHG WR EH RULHQWDWHG WRZDUGV PLGGOH          
DJHG PDOH KREE\LVWV¶ $QQHWWV  VXSSRVHV WKDW WKH DYDLODEOH OLWHUDWXUH FRQYH\V          

D VHQVH RI H[FOXVLYLW\ E\ UHMHFWLQJ WKRVH RXWVLGH RI WKLV VSHFLILF DXGLHQFH ,W LV             
VLJQLILFDQW WR QRWH WKH LQWHUGHSHQGHQW GHYHORSPHQW RI PDVFXOLQLW\ DQG JHDU IHWLVKLVP          
LQ WKLV UHVSRQVH DQG LQ SDUWLFXODU KRZ ERWK VHUYH WR HVWDEOLVK D FRQFHSWLRQ RI             
NQRZOHGJH ZLWKLQ GLVFRXUVH 2Q WKH VXEMHFW RI NQRZOHGJH ZLWK UHVSHFW WR DXGLR           
WHFKQRORJ\7KpEHUJHVXJJHVWV

µ7KLV LGHD  WKDW WHFKQRORJ\ KDV EHFRPH D WLH WKDW ELQGV  LV WKH             
LPSOLFLW JXLGLQJ DVVXPSWLRQ SHUYDGLQJ PXFK RI WKH FRQWHQW RI QHZ         
PXVLFLDQV¶ PDJD]LQHV  7HFKQRORJ\ KDV EHFRPH WUDQVSDUHQW ³D       
IRUP RI FRPPXQLFDWLRQ´ D ³ODQJXDJH´ LWVHOI ,I \RX OHDUQ WR ³VSHDN´          
WHFKQRORJ\ WKDW LV LI \RX EHFRPH D FRQVXPHU RI WHFKQRORJLFDO         
SURGXFWV \RX DUH LPPHGLDWHO\ DGPLWWHG RU VR LW ZRXOG VHHP LQWR WKDW           
LQWHUQDWLRQDOIUDWHUQLW\¶7KpEHUJH

7KH XVH RI WKH ZRUG µIUDWHUQLW\¶ LELG KHUH LV VLJQLILFDQW LQ WKDW FKDUDFWHULVHV WKH             
DXGLR FRPPXQLW\ DV D SUHGRPLQDQWO\ PDVFXOLQH VSDFH DV %D\P  5RGJHUV          
 +HZDUG  0DULH 6PLWK  DQG 'RXJODV  KDYH VLPLODUO\          
REVHUYHG 7KH PDVFXOLQH JHQGHUVFULSW RI WKH DXGLR WHFKQRORJ\ GRPDLQ LV UHIOHFWHG          
DQG UHLQIRUFHG ZLWKLQ WKH DVVRFLDWHG SULQW PHGLD GLVFRXUVH DQG VXUURXQGLQJ         
FRPPXQLWLHV ZKLFK IXQFWLRQ DV VLWHV RI LQVFULSWLRQ DQG UHSURGXFWLRQ 2XGVKRRUQ         
DQG 3LQFK  )RXFDXOW   7KH GRPLQDQW FRQFHSWLRQ RI NQRZOHGJH          
HVWDEOLVKHG WKURXJK JHDU IHWLVKLVP DQG QRWLRQV RI PDVFXOLQLW\ WKHUHIRUH SHUSHWXDOO\         
UHVWULFWVDFFRPPRGDWLRQDQGWKXVSDUWLFLSDWLRQWRDVHOHFWIHZ
,W LV ZRUWK UHFRJQLVLQJ KHUH WKDW GHVSLWH &UDQH¶V UHFRJQLWLRQ RI DXGLR          
FRPPXQLW\ KRPRJHQHLW\ 7DSH 2S LWVHOI W\SLILHV WKLV PRGHO DV FRQILUPHG E\ WKH           
PDJD]LQH
V GHPRJUDSKLF VWDWLVWLFV 2QOLQH SXEOLVKHU DQG ZHE GHYHORSHU 'DYH        
0LGGOHWRQ $SSHQGL[ % VWDWHV WKDW µ7DSH 2S FXUUHQWO\ KDV D JHQGHU VSOLW RI              
PDOH WR  IHPDOH ZLWK DQ DYHUDJH DJH RI  \HDUV ROG¶ $QQHWWV  7KH              
PDJD]LQH FDQ WKXV EH FRQVLGHUHG IURP D VWDWLVWLFDO SRLQW RI YLHZ DW OHDVW WR             
HPERG\ WKH YHU\ GHILFLHQFLHV LW LQLWLDOO\ VRXJKW WR DGGUHVV ZLWK UHVSHFW WR JHQGHU            
LPEDODQFH 7KLV SURYHV WR EH SDUWLFXODUO\ WUXH ZKHQ FRPSDULQJ WKH GHPRJUDSKLF RI           
7DSH2SZLWKDPRUHJHQHUDOFHQVXVRIWHFKQLFDOPXVLFLDQV¶PDJD]LQHV

µ$V IRU WKH FRPPXQLW\ RI UHDGHUV WKHPVHOYHV WKH VXUYH\V UHYHDO WKDW          
WKH\ DUH ODUJHO\ \RXQJ DQG PDOH  DV KLJK DV  SHUFHQW RI VXUYH\             
UHVSRQGHQWV LQ PDJD]LQHV GHYRWHG WR QHZ WHFKQRORJ\  WKXV        
UHIOHFWLQJ WKH PRUH JHQHUDO PDOH GRPLQDQFH RI SRSXODU PXVLF DQG         
PRUH VSHFLILFDOO\ WKH PDOH RULHQWDWLRQ RI WHFKQLFDO FXOWXUH¶ 7KpEHUJH        


,Q RUGHU WR EHWWHU XQGHUVWDQG DQG FRQWH[WXDOLVH WKHVH VWDWLVWLFV D FORVHU          
H[DPLQDWLRQ RI WKH QDWXUH RI FRPPXQLFDWLRQ ZLWKLQ WKH 7DSH 2S FRPPXQLW\ LV           
QHFHVVDU\ 7KH QDWXUH RI UHDGHUVKLS HQJDJHPHQW LQ SDUWLFXODU DV FRQYH\HG WKURXJK          
ERWK WKH ERG\ RI WKH PDJD]LQH WH[W DQG DGGLWLRQDOO\ WKURXJK WKH HGLWRULDO DQG XVHU             
JHQHUDWHG OHWWHUV VHFWLRQ VHUYHV WKLV SXUSRVH E\ DOORZLQJ IRU D GHWDLOHG GLVFRXUVH           
DQDO\VLV
,Q WKH ILUVW LQVWDQFH 6WHUQH FLWHV WKH 7DSH 2S IRUPDW LWVHOI DV EHLQJ            
IXQGDPHQWDO WR IDFLOLWDWLQJ PRGHV RI LQWHUDFWLRQ WKDW EUHDN GRZQ ZKDW &UDQH          
REVHUYHV DV WKH IHWLVKLVDWLRQ RI WHFKQRORJ\ ZLWKLQ WKH GRPLQDQW DXGLHQFH         
GHPRJUDSKLF WKH µPLGGOHDJHG PDOH KREE\LVWV¶ $QQHWWV  6WHUQH VXJJHVWV        
WKDW

µ7DSH 2S
V LQWHUYLHZ IRUPDW LV SDUWLFXODUO\ LPSRUWDQW WR LWV VXFFHVV         
UHFRUGLQJ LV GLVFXVVHG DV D OLYHG H[SHULHQFH (YHQ LQWHUYLHZHHV ZKR         
DUH REVHVVHG ZLWK WKH JHDU LQ WKHLU VWXGLRV WDON DERXW LW LQ WKH FRQWH[W             
RI KRZ LW
V XVHG KRZ WKH\
YH UHFRUGHG WKLV RU WKDW KRZ WKH\ JRW WKHLU             
VWDUW LQ DXGLR HQJLQHHULQJ 7KH\ WDON DERXW WKHLU OLNHV DQG GLVOLNHV          
WKHLU DSSURDFKHV WR PXVLF KRZ WKH\ UHODWH WR WKH SHRSOH WKH\
UH          
UHFRUGLQJDQGWKHLUIDYRULWHWULFNV¶6WHUQH

7KLV VWDWHPHQW UHDIILUPV &UDQH¶V FRQFHSW RI FUHDWLYH PXVLF UHFRUGLQJ DQG WKH          
FRQVWUXFWLRQ RI WKH UHDGHU DV D FUHDWRU %\ HPSKDVLVLQJ WKH SUDFWLFDO DSSOLFDWLRQ RI            
WKH WHFKQRORJ\ DQG WKH UHDVRQLQJ EHKLQG LWV XVH WKHUH DUJXDEO\ H[LVWV WKH           
SRVVLELOLW\ IRU EURDGHU SDUWLFLSDWLRQ WKURXJK WKH ODFN RI H[FOXVLRQ EDVHG RQ D           
KLHUDUFK\ RI NQRZOHGJH DQG IHWLVKLVHG JHDU DFTXLVLWLRQ ,W VKRXOG EH UHFRJQLVHG KHUH           
WKDW 7DSH 2S DUWLFOHV DOPRVW H[FOXVLYHO\ FRQVLVW RI LQWHUYLHZ WUDQVFULSWV SURYLGLQJ          
WKH UHDGHU ZLWK ERWK WKH TXHVWLRQV DVNHG DQG WKH UHVSRQVHV UHFHLYHG 7KLV IRUPDW            
OHQGV WKH PDJD]LQH D GHJUHH RI SHUFHSWLEOH WUDQVSDUHQF\ IURP WKH SHUVSHFWLYH RI           
WKH UHDGHU DV DQ HPSKDVLV LV SODFHG RQ LQWHUDFWLRQ WKDW LV GLDORJLFDO UDWKHU WKDQ             
GLGDFWLF 7KH GLVFXVVLRQV VXUURXQGLQJ WHFKQRORJ\ DQG LWV DSSOLFDWLRQ DUH WKXV         
FRQWH[WXDOLVHG IRU WKH UHDGHU WKURXJK WKHLU SUHVHQFH LQ D PHDQLQJIXO GLDORJXH DV           
6WHUQHFRQWLQXHV

µ 2I FRXUVH 7DSH 2S DOVR IHDWXUHV SOHQW\ RI WDON DERXW JHDU $Q\ JRRG            
HQJLQHHU ZLOO WHOO \RX WKDW PLFURSKRQHV PL[HUV DQG VLJQDO SURFHVVRUV         
DUH DV YDULDEOH DV PXVLFDO LQVWUXPHQWV %XW PRVW RI WKHLU SDJHV          
GLVFXVV PDNLQJ WKH EHVW RI ZKDW \RX
YH JRW DQG WKDW
V ZKDW PDNHV           
7DSH 2S VR IUHVK ,Q IDFW WKLV LV &UDQH
V PRWWR DQG DV KH LV JHWWLQJ              

PRUH DWWHQWLRQ IRU 7DSH 2S &UDQH LV EULQJLQJ WKLV PHVVDJH WR D           
ODUJHU DXGLHQFH 7DSH 2S WDNHV FKHDS FDVVHWWHEDVHG UHFRUGHUV DV        
VHULRXVO\ DV WKH ODWHVW FRPSXWHUEDVHG WHFKQRORJ\ 7KH\ KDYH DUWLFOHV        
RQ KRZ WR ILQG DQG PRGLI\ LQH[SHQVLYH PLFURSKRQHV SODFHV WR ILQG          
VWXII WKDW RWKHU SHRSOH PD\ KDYH WKURZQ RXW DQG KRZ WR PRGLI\ WKH            
HTXLSPHQW \RX DOUHDG\ RZQ 7DSH 2S DOVR LQWHUYLHZV DUWLVWV ZKR         
KDYHPDGHFDUHHUVRXWRIUHFRUGLQJLQWKHLUEHGURRPV¶6WHUQH

$OWKRXJK 6WHUQH VSHDNV IDYRXUDEO\ RI WKH FKDQJHV 7DSH 2S DWWHPSWV WR IDFLOLWDWH           
ZLWK UHJDUGV WR DXGLR WHFKQRORJ\ SULQW PHGLD LW LV LPSRUWDQW WR XQGHUVWDQG WKH ZD\V             
LQ ZKLFK WKH FRPPXQLW\ DQG LWV GLDORJXH DOVR LPSDFW XSRQ WKLV GLVFRXUVH $V 0RZLWW             
KDV UHFRJQLVHG µVXEMHFWLYLW\ DFTXLUHV LWV LUUHGXFLEO\ VRFLDO FKDUDFWHU IURP WKH IDFW          
WKDW H[SHULHQFH WDNHV SODFH ZLWKLQ D FXOWXUDO FRQWH[W RUJDQLVHG E\ LQVWLWXWLRQV DQG           
SUDFWLFHV¶   7KH FRPPXQLW\ GLDORJXH FDQ WKHUHIRUH RQO\ EH DV EURDG DQG            
FRQVLGHUHG DV WKH LQVWLWXWLRQ LWVHOI DQG WKH DUWLFXODWLRQ DQG FRQVWUXFWLRQ RI GLVFRXUVH           
LW IDFLOLWDWHV 7KHUHIRUH RQH PXVW FULWLFDOO\ HQJDJH ZLWK UHDGHUJHQHUDWHG FRQWHQW LQ          
RUGHU WR HYDOXDWH WKH UHFHSWLRQ RI HGLWRULDO PDWHULDO DQG XQGHUVWDQG LWV LPSDFW XSRQ            
WKHSULQWPHGLDGLVFRXUVHLQDEURDGHUFRQWH[W
'LVFXVVLQJ WKH RUJDQLVDWLRQDO VWUXFWXUH RI WKH PDJD]LQH DQG KLV WKRXJKW         
SURFHVV EHKLQG WKH HVWDEOLVKPHQW RI WKH 7DSH 2S FRPPXQLW\ OHWWHUV VHFWLRQ &UDQH           
KDVRIIHUHGWKHIROORZLQJ

µ, UHDOO\ MXVW FKXUQ RXW DQ LVVXH ZKHQ WKH HGLW LV GXH DQG WKH OHWWHUV              
VHFWLRQ NLQGD JUHZ IRU D ZKLOH :H KDG PRUH SDJHV WKHQ DQG LW ZDV D              
IXQ ZD\ WR ILOO WKHP  'RLQJ 7DSH 2S LV IXQ DQG RSHQV GRRUV WR              
PHHWLQJFRROSHRSOHDQGVXFK¶$QQHWWV

:KLOVW &UDQH PD\ QRW KDYH FRQVFLRXVO\ RUJDQLVHG WKH OHWWHUV VHFWLRQ WR          
DFFRPPRGDWH RU DGYDQFH DQ\ SDUWLFXODU LGHRORJ\ KLV VWDWHPHQW LV XVHIXO LQ          
XQGHUVWDQGLQJ WKH PRGHO RI FRPPXQLW\ HQJDJHPHQW 7DSH 2S IDFLOLWDWHV 7R         
HODERUDWH OHWWHUV VHQW WR 7DSH 2S DUH IUHTXHQWO\ FRPPHQWHG XSRQ E\ PHPEHUV RI            
WKH HGLWRULDO WHDP DV ZHOO DV LQGXVWU\ SUDFWLWLRQHUV DQG RWKHU UHDGHUV 7KH PDJD]LQH            
FDQ WKHUHIRUH EH VDLG WR DFW DV D IDFLOLWDWRU LQ LWV FDSDFLW\ WR FUHDWH G\QDPLF              
FRQYHUVDWLRQV WKDW GUDZ IURP D YDULHW\ RI FRQWULEXWRUV DQG WKXV VSKHUHV LQ D            
PXOWLSOLFLWRXV IDVKLRQ HFKRLQJ WKH UKL]RPDWLF 'HOHX]H DQG *XDWWDUL   ,Q          
WKLV ZD\ WKH WUDGLWLRQDO KLHUDUFKLFDO DQG PRQRGLUHFWLRQDO WUDQVIHU RI NQRZOHGJH DV D           
UHVXOW RI HGLWRULDO DXWKRUVKLS DQG PDJD]LQH RZQHUVKLS DUH SDUWLDOO\ GHVWUDWLILHG         
DOORZLQJ IRU WKH FRQGXFWLRQ RI PRUH RSHQ GLDORJXHV LQFOXVLYH RI TXHULHV DQG           
FRPPHQWV ZLWKLQ WKH GRPLQDQW GLVFRXUVH 7KH 7DSH 2S OHWWHUV VHFWLRQ WKHUHIRUH          

VHUYHV DV D KXE IRU GHEDWH DQG GLVFXVVLRQ DQG WKXV IXQFWLRQV LQ GLUHFW FRQWUDVW WR              
ZKDW P\ UHVHDUFK LQ WKH SUHYLRXV FKDSWHUV KDV GHPRQVWUDWHG WR EH D KLHUDUFKLFDO            
DQG ODUJHO\ H[FOXVLYH FRPPXQLW\ $ OHWWHU VXEPLWWHG WR LVVXH  RI WKH PDJD]LQH            
GHPRQVWUDWHVWKLV

µ,
P ZULWLQJ LQ GHIHQVH RI &KULV .QR[
V FRYHU DUW ,VVXH  :KDW           
SHRSOH OLNH 7HU\ 'DO\ ZKR VODJJHG WKH FRYHU DUH PLVVLQJ LV WKDW           
WKHUH DUH VRPH RI XV RXW KHUH WKDW DUH VWLOO MXVW VWDUWLQJ RXW 6HHLQJ             
&KULV
 FRYHU RI D PXVLFLDQ VWUXJJOLQJ ZLWK HYHQ WKH PRVW VLPSOLVWLF RI           
VWXGLR GHYLFHV KDV D ELJ KXPDQL]LQJ HIIHFW RQ VRPHWKLQJ VRPH         
PXVLFLDQV DUH WRR DIUDLG WR HYHQ DWWHPSW UHFRUGLQJ WKHLU RZQ PXVLF          
DW KRPH ,W LV WKH PRVW KXPDQO\ ³IULHQGO\´ UHFRUGLQJ PDJD]LQH FRYHU ,           
WKLQN ,
YH HYHU VHHQ <HDK VRPH RI \RX JX\V DUH RXW WKHUH ZLWK D IHZ              
WKRXVDQG LQYHVWHG LQ RQH PLFURSKRQH DORQH EXW WKHUH DUH ORWV RI XV           
OLWWOH IRONV VWLOO VWUXJJOLQJ ZLWK WKH EDVLFV &KULV UHPHPEHUV WKRVH         
WLPHV VR GR \RX /DUU\ DQG WKDW
V ZKDW PDNHV WKLV PDJD]LQH DQG           
&KULV .QR[ VR LQIOXHQWLDO DQG LPSRUWDQW WR XV ³EHJLQQHUV´¶        
6DUDQFKXN

)URP WKLV OHWWHU ZH FDQ REVHUYH WKDW WKH DXWKRU 6DUDQFKXN GLUHFWO\ DGGUHVVHV           
DQRWKHU UHDGHU LQ WKHLU UHVSRQVH FUHDWLQJ D GLDORJXH VXUURXQGLQJ ZKDW ZH FDQ LQIHU            
WR EH D FRQWHQWLRXV LVVXH 6DUDQFKXN VLPLODUO\ KLQWV DW 7DSH 2S¶V LQFOXVLYH VWUXFWXUH            
E\ GUDZLQJ DWWHQWLRQ WR WKH PDJD]LQH FRYHU $SSHQGL[ ' 2I SDUWLFXODU LQWHUHVW           
KHUH LV 6DUDQFKXN¶V RSHQ DFNQRZOHGJHPHQW RI WKH SUHYDLOLQJ WURSH RI JHDU IHWLVKLP           
WKDW W\SLILHV DXGLR WHFKQRORJ\ GLVFRXUVH DQG LQWHUDFWLRQ 7KH PDJD]LQH LWVHOI FDQ          
WKHUHIRUH EH VHHQ DV IDFLOLWDWLQJ WKH HVWDEOLVKPHQW RI D GLDORJXH HVVHQWLDO WR WKH            
GHFRQVWUXFWLRQ RI DQ H[FOXVLYH FRQFHSWLRQ RI NQRZOHGJH URRWHG LQ WKH FRPSOH[          
LQWHUVHFWLRQV RI FODVV HFRQRPLF SRZHU DQG JHQGHU PDVFXOLQLW\ DV SUHYLRXVO\         
H[DPLQHG )XUWKHUPRUH WKH GHVWUDWLILFDWLRQ SUHVHQW LQ WKH OHWWHUV VHFWLRQ ZRUNV LQ          
SDUDOOHO ZLWK WKH PDJD]LQH
V RYHUDOO LQWHUYLHZ VWUXFWXUH WR EUHDN GRZQ WKH WUDGLWLRQDO           
GLFKRWRP\ WKDW GLVWLQJXLVKHV EHWZHHQ WKH µSUR¶ DQG WKH µVHULRXV¶ UHFRUGLVW ZLWKLQ WKH           
DXGLR WHFKQRORJ\ FRPPXQLW\ 7RPD] GH &DUYDOKR  3URPLQHQW SURGXFHUV VXFK         
DV 6WHYH $OELQL DQG -DFN (QGLQR IUHTXHQWO\ FRPPHQW RQ WKH FRPPXQLW\¶V TXHVWLRQV           
DQG TXHULHV ZLWK WKHLU RZQ DQHFGRWHV DQG H[SHULHQFHV DORQJVLGH RWKHU UHDGHUV DQG           
WKH HGLWRULDO WHDP 7KURXJK WKLV SUDFWLFH 7DSH 2S HIIHFWLYHO\ XQLWHV ZKDW DUH           
W\SLFDOO\ SUHVHQWHG DV GLVFUHWH GRPDLQV 7R FODULI\ WKLV SRLQW LW LV ZRUWK ORRNLQJ            
DJDLQ DW UKL]RPDWLF IRUPDWLRQV DV WKHLU FRQVWUXFWLRQ SURYLGHV D XVHIXO DQDORJ\ IRU           
7DSH 2S LQ WKLV UHVSHFW ,Q KLV SUHIDFH IRU $ 7KRXVDQG 3ODWHDXV  %ULDQ             
0DVVXPLVWDWHVWKDW

µ5DWKHU WKDQ DQDO\]LQJ WKH ZRUOG LQWR GLVFUHWH FRPSRQHQWV UHGXFLQJ        
WKHLU PDQ\QHVV WR WKH 2QH RI LGHQWLW\ DQG RUGHULQJ WKHP E\ UDQN >WKH            
UKL]RPH@ VXPV XS D GLVFUHWH VHW RI GLVSDUDWH FLUFXPVWDQFHV LQ D          
VKDWWHULQJ EORZ ,W V\QWKHVL]HV D PXOWLSOLFLW\ RI HOHPHQWV ZLWKRXW        
HIIDFLQJ WKHLU KHWHURJHQHLW\ RU KLQGHULQJ WKHLU SRWHQWLDO IRU IXWXUH        
UHDUUDQJLQJ WR WKH FRQWUDU\¶ 0DVVXPL LQ 'HOHX]H DQG *XDWWDUL          
[LLL

,Q RWKHU ZRUGV D FROOHFWLYH SRWHQWLDO RI NQRZOHGJH LV GUDZQ XSRQ DQG DOLJQHG DV D              
PHDQV RI UHVSRQGLQJ WR WKH QHHGV RI WKH DXGLR FRPPXQLW\ EXW WKDW WKLV GRHV QRW              
QHFHVVLWDWH D KLHUDUFKLFDO DUUDQJHPHQW RU µRUGHULQJ WKHP E\ UDQN¶ LELG WKXV          
HOLPLQDWLQJ WKH UHVSHFWLYH GRPDLQV¶ GLYHUVLW\ 7KH IROORZLQJ FRQWULEXWLRQ WDNHQ IURP         
LVVXH  LV UHSUHVHQWDWLYH RI WKLV DOLJQPHQW DQG LWV LQFOXVLRQ KHUH VHUYHV WR            
HPSKDVLVH WKH GHJUHH WR ZKLFK 7DSH 2S UHPDLQV D SUHGRPLQDQWO\ PXOWLSOLFLWRXV          
VSDFH

µ,
P VXUH , ZLOO EH ODVKHG WR WKH S\UH DQG LJQLWHG IRU WKLV KHUHV\ EXW ,               
ZRXOG OLNH WR VWDWH IRU WKH UHFRUG WKDW 0U $OELQL QHHGV KLV KHDG            
GHJDXVVHG LI KH WKLQNV 3UR 7RROV WR EH VORZ 6RQLF TXDOLWLHV DVLGH LW            
VHHPV WKH PDQ
V ORJLF D]LPXWK LV VOLJKWO\ VNHZHG LQ UHJDUGV WR WKLV           
LVVXH ,Q UHIHUHQFH WR KLV VWDWHPHQW DERXW PDNLQJ D GHFHQW UHFRUG LQ           
WKH ³3UR 7RROV HQYLURQPHQW´ , FRXOGQ
W KHOS SRQGHULQJ D K\SRWKHWLFDO         
VLWXDWLRQ LQ ZKLFK KH KDG WR FKRRVH EHWZHHQ OLVWHQLQJ WR VD\ /LWWOH           
5LFKDUG VLQJLQJ ³7XWWL )UXWWL´ UHFRUGHG LQ 3UR 7RROV RU 3DW %RRQH          
OD\LQJ GRZQ WKH VDPH KRW QXPEHU RQ  DQDORJ 3HUKDSV WKDW
V D EDG            
TXHVWLRQ WR DVN RI RQH ZKR IHHOV HQJLQHHULQJ LV UHDOO\ D WHFKQLFDO           
HQGHDYRU , VRPHWLPHV ZRQGHU LI EHLQJ RYHUELDVHG LV DOZD\V D JRRG          
WKLQJ LQ WKH DQDORJ ZRUOG /LNH HYHU\RQH HOVH , GR HQMR\ \RXU PDJ            
7KDQN\RXIRUWKHSODWIRUP¶*DO

(YLGHQFH RI WKH DIRUHPHQWLRQHG GHVWUDWLILFDWLRQ ZLWK UHVSHFW WR       
FRPPXQLFDWLRQ FDQ EH ZLWQHVVHG E\ WXUQLQJ RQH
V DWWHQWLRQ WR WKH UHVSRQVH RIIHUHG           
WR WKH OHWWHU
V DXWKRU 6WHYH $OELQL WKH HQJLQHHU GLUHFWO\ DGGUHVVHG ZLWKLQ WKH OHWWHU            
DERYH HQJDJHV ZLWK WKH DXWKRU E\ RIIHULQJ D UHVSRQVH µ/RRNV OLNH KH JRW PH 7XUQV              
RXW ,
P DQ LGLRW¶ $OELQL  $OWKRXJK WKH H[FKDQJH LV UDWKHU OLPLWHG $OELQL¶V            
UHVSRQVH LV LOOXPLQDWLQJ LQ WKDW LW EHFRPHV SRVVLEOH WR ZLWQHVV WKH UDGLFDOO\ GLIIHUHQW            
PDQQHU RI LQWHUDFWLRQ SUHVHQW ZLWKLQ 7DSH 2S LQ FRPSDULVRQ WR VLPLODU VSHFLDOLVW           
SXEOLFDWLRQV 7KH LQIRUPDOLW\ DQG VDUFDVWLF WRQH RI $OELQL¶V OHWWHU LV SDUWLFXODUO\ WHOOLQJ           
DQG LV VXJJHVWLYH RI D PRUH KRUL]RQWDO DQG YHUQDFXODU PRGH RI FRPPXQLFDWLRQ WKDW            
IDFLOLWDWHV RSHQ GLDORJXH D IHDWXUH WKDW FRQWUDVWV VWURQJO\ ZLWK WKH KHDYLO\ VWUDWLILHG           

TXHVWLRQ DQG DQVZHU VW\OH GLVFRXUVHV IHDWXUHG ZLWKLQ 6RXQG 2Q 6RXQG DV D IHDWXUH            
RILWVULJLGVWUXFWXUDOFRPSRVLWLRQVHH&KDSWHU)LYH
%\ FUHDWLQJ RSHQ GLDORJXHV ZKHUH SRWHQWLDOO\ DOO YRLFHV DUH FRQVLGHUHG DQG          
PRVW VLJQLILFDQWO\ UHSUHVHQWHG WKH 7DSH 2S OHWWHUV VHFWLRQ VHUYHV WR FRXQWHUDFW WKH           
FRQFHSWLRQ RI D KLHUDUFK\ EDVHG RQ NQRZOHGJH 7KH UHVSRQVHV DQG FRPPHQWV          
SURYLGHG DV ZHOO DV WKH VXEPLWWHG OHWWHUV DUH FRQVLGHUHG WR EH RI YDOXH UHJDUGOHVV             
RI WKHLU UHVSHFWLYH DXWKRUV SRVLWLRQ ZLWKLQ WKH LQGXVWU\ ,Q WKLV ZD\ FRQWULEXWLRQ DQG            
LQWHUDFWLRQ PD\ EH FRQVLGHUHG WR EH RI JUHDWHU YDOXH WR WKH FRPPXQLW\ WKDQ WKH             
DIRUHPHQWLRQHG DUWLFXODWLRQ RI VSHFLILF NQRZOHGJH ,Q WKLV ZD\ FRQWULEXWLRQ WR WKH          
FRPPXQLW\ GLVFRXUVH FDQ EH FRQVLGHUHG DV D SRWHQWLDO DOEHLW OLPLWHG IRUP RI           
UXSWXUH 'HOHX]H DQG *XDWWDUL   )RXFDXOW  LQ WKDW LW UHVHPEOHV ZKDW            
'HOHX]H DQG *XDWWDUL WHUP QRPDG WKRXJKW DQG VSDFH $V %ULDQ 0DVVXPL VWDWHV           
µWKH PRGXV RSHUDQGL RI QRPDG WKRXJKW LV DIILUPDWLRQ HYHQ ZKHQ LWV DSSDUHQW REMHFW            
LV QHJDWLYH )RUFH LV QRW WR EH FRQIXVHG ZLWK SRZHU )RUFH DUULYHV IURP WKH RXWVLGH              
WR EUHDN FRQVWUDLQWV DQG RSHQ QHZ YLVWDV 3RZHU EXLOGV ZDOOV¶ 0DVVXPL LQ 'HOHX]H            
DQG*XDWWDUL[LLL+HFRQWLQXHV

µ6WDWH VSDFH LV ³VWULDWHG´ RU JULGGHG 0RYHPHQW LQ LW LV FRQILQHG  WR            
SUHVHW SDWKV EHWZHHQ IL[HG DQG LGHQWLILDEOH SRLQWV 1RPDG VSDFH LV         
³VPRRWK´ RU RSHQ HQGHG 2QH FDQ ULVH XS DW DQ\ SRLQW DQG PRYH WR             
DQ\RWKHU¶0DVVXPLLQ'HOHX]HDQG*XDWWDUL[LLL

+HUH 0DVVXPL GUDZV DWWHQWLRQ WR WKH LQWHUFRQQHFWLRQV EHWZHHQ DJHQWV ZLWKLQ         
QRPDG VSDFH D IHDWXUH WKDW UHVHPEOHV WKDW SDUWLDOO\ GHVWUDWLILHG FRPPXQLFDWLYH         
PRGHO RI 7DSH 2S :KLOVW VSHFLDOLVW DXGLR SXEOLFDWLRQV VXFK DV 6RXQG 2Q 6RXQG            
UHPDLQ KHDYLO\ VWULDWHG WKH 7DSH 2S FRPPXQLW\ OHWWHUV VHFWLRQ RIIHUV SRVVLELOLWLHV          
IRU UXSWXUH WKURXJK WKH IUHHGRP RI PRYHPHQW DQG IRUFH QRW SRZHU GXH WR LWV             
FRPSDUDWLYHO\ UKL]RPDWLFOLNH VWUXFWXUDO FRPSRVLWLRQ ([SDQGLQJ XSRQ WKH GHILQLWLRQ       
RIWKHUKL]RPHSUHVHQWHGHDUOLHU'HOHX]HDQG*XDWWDULVWDWHWKDW

µ(YHU\ UKL]RPH FRQWDLQV OLQHV RI VHJPHQWDULW\ « 7KHVH OLQHV DOZD\V         
WLH EDFN WR RQH DQRWKHU 7KDW LV ZK\ RQH FDQ QHYHU SRVLW D GXDOLVP RU              
D GLFKRWRP\ HYHQ LQ D UXGLPHQWDU\ IRUP RI WKH JRRG DQG WKH EDG              
*RRG DQG EDG DUH RQO\ WKH SURGXFWV RI DQ DFWLYH DQG WHPSRUDU\           
VHOHFWLRQZKLFKPXVWEHUHQHZHG¶'HOHX]HDQG*XDWWDUL

6XFK D PRGHO RI FRQVWUXFWLRQ PD\ WKHQ DVVLVW LQ H[SODLQLQJ WKH GHJUHH RI UHVLVWDQFH             
7DSH 2S SRVHV WR WURSHV RI JHDU IHWLVKLVP DQG PDVFXOLQLW\ WKDW UHPDLQ GHHSO\            

HPEHGGHG ZLWKLQ RWKHU WH[WV RI WKH DXGLR WHFKQRORJ\ GRPDLQ :LWKLQ D UKL]RPDWLF           
IRUP VLPSOH GLFKRWRPLHV DUH QRW IDFLOLWDWHG DV VWDWHPHQWV HQXQFLDWLRQV DQG DFWRUV          
FDQQRW EH GHILQHG E\ WKDW ZKLFK WKH\ DUH QRW 7KH\ DUH PXOWLSOLFLWRXV DQG WKXV             
FDQQRW EH FRQVLGHUHG LQ UHODWLRQ WR RWKHUV ([SORULQJ WKLV DQDORJ\ ZLWK UHVSHFW WR            
7DSH 2S LW LV DUJXDEOH WKDW E\ IXQFWLRQLQJ LQ D IRUP WKDW HFKRHV WKH UKL]RPH WKH               
WH[W RIIHUV SRVVLELOLWLHV IRU UXSWXULQJ WKH UHLQVFULSWLRQ DQG SHUSHWXDWLRQ RI WKH          
GRPLQDQW KRPRJHQHRXV GLVFRXUVH URRWHG LQ H[FOXVLYH WURSHV ,W LV LPSRUWDQW WR QRWH           
KRZHYHU WKDW 7DSH 2S¶V PXOWLSOLFLWRXV KRUL]RQWDO VWUXFWXUH PDNHV LW HTXDOO\ SRVVLEOH          
IRU H[FOXVLYH GLVFRXUVHV WR FRQWLQXH GXH WR WKH DEVHQFH RI D ULJLG KLHUDUFK\ VXFK DV              
LV SUHVHQW LQ 6RXQG 2Q 6RXQG :KLOVW , KDYH DUJXHG XS WR WKLV SRLQW WKDW UXSWXUH LV                
IDFLOLWDWHG WKURXJK PXOWLSOLFLW\ LW LV LQHYLWDEOH WKDW H[FOXVLYH GLVFRXUVHV ZLOO FRQWLQXH          
WR WKULYH LQ PRUH PHGLDWHG IRUPV RI SULQW PHGLD DV WKH SUHYLRXV FKDSWHU KDV             
GHPRQVWUDWHG 7KH SURMHFWLRQ RI WKLV GLVFRXUVH DQG LWV UHODWHG WURSHV RQWR 7DSH 2S            
LV WKHUHIRUH SRVVLEOH LQ WKH DEVHQFH RI VWULFWO\ UHJXODWHG HGLWRULDO DXWKRULW\ 2Q WKLV            
ODVW SRLQW LW LV RQFH DJDLQ XVHIXO WR YLHZ 7DSH 2S WKURXJK WKH SULVP RI WKH UKL]RPH                
DQG PRUH FORVHO\ FRQVLGHU H[DPSOHV RI XVHU JHQHUDWHG FRQWHQW DV ZHOO DV WKH YLHZV             
RIWKHHGLWRULDOWHDP

$5KL]RPDWLF)RUP"

:LWKLQ 7DSH 2S UHDGHUV PHGLDWRUV DQG LQWHUYLHZHHV DUH LQWHUFRQQHFWHG DV         
SDUW RI D QHWZRUN WKDW IDFLOLWDWHV GHVWUDWLILHG FRPPXQLFDWLRQ $V VXFK WKH PDJD]LQH           
FDQ EH FRQVLGHUHG WR ZRUN LQ UHDFWLRQ WR WKH YHU\ LGHD RI D µVSHFLDOLW\¶ WH[W LQ D                
OLPLWHG FDSDFLW\ LQ WKDW LW LV OHQW D GHJUHH RI PXOWLSOLFLW\ ZLWK UHJDUGV WR LWV              
FDWHJRULVDWLRQ DQG FDQ EH EHWWHU XQGHUVWRRG DV D SODWIRUP WKDW LV PDOOHDEOH           
PXOWLSOLFLWRXV DQG XOWLPDWHO\ VRFLDOO\ FRQVWUXFWHG %LMNHU DQG 3LQFK         
2XGVKRRUQ DQG 3LQFK  +DYLQJ REVHUYHG WKH QDWXUH RI HGLWRULDO HQJDJHPHQW          
ZLWK WKH DXGLHQFH DQG WKH DVVRFLDWHG FRQVWUXFWLRQ RI WKH OHWWHUV VHFWLRQ ZKLFK           
IXQFWLRQV DV D VSDFH IRU RSHQ GLDORJXHV DQG GLVFXVVLRQ RQH FDQ VHH WKH ZD\V LQ              
ZKLFK WKH PDJD]LQH IXQFWLRQV LQ PDQ\ GLIIHULQJ FDSDFLWLHV IDFLOLWDWLQJ WKH         
LQFOLQDWLRQV RI ERWK WKH HGLWRULDO VWDII DQG WKH JHQHUDO UHDGHUVKLS :KLOVW LW LV            
LPSRUWDQW WR UHFRJQLVH WKH SUHVHQFH DQG VLJQLILFDQFH RI HGLWRULDO FRQWURO DQ DQDO\VLV           
RI GLVFRXUVH GHPRQVWUDWHV WKDW LW LV DUJXDEO\ OHVV VWULQJHQW LQ WKH FDVH RI 7DSH 2S              
ZLWK UHDGHUV RSHQO\ TXHVWLRQLQJ HGLWRULDO DXWKRULW\ 7KH IROORZLQJ H[FKDQJH WDNHQ         
IURP LVVXH  FOHDUO\ GHPRQVWUDWHV WKLV ODVW SRLQW ZLWK D FRQFHUQHG UHDGHU FULWLTXLQJ            

WKH ODFN RI ZKDW WKH\ FRQVLGHU WR EH UHOHYDQW FRQWHQW ZLWKLQ WKH WH[W µ7DSH 2S LV D                

]LQH LQ WKH ',< WUDGLWLRQ , ZDQW WR NQRZ KRZ WR GRLWP\VHOI $QG 7DSH 2S LV QRW                
WHOOLQJDQ\PRUH¶5XJJLHUR(GLWRU/DUU\&UDQHUHVSRQGVZLWKWKHIROORZLQJ

µ<RX VDLG ³7DSH 2S LV D ]LQH LQ WKH ',< WUDGLWLRQ´ 7KLV LV D YDOLG              
SHUVSHFWLYH EXW WKH RQO\ FODLP , HYHU PDGH ZDV WKDW LW LV ³7KH            
&UHDWLYH 0XVLF 5HFRUGLQJ 0DJD]LQH´ <RX FDQ LQWHUSUHW WKDW KRZHYHU        
\RX ZDQW ZKHWKHU WKH PXVLF LV FUHDWLYH RU WKH UHFRUGLQJ LV ,
YH           
DOZD\V DYRLGHG WKH ZRUG µ]LQH¶ DV LW VHHPV OLPLWLQJ  OLNH FDOOLQJ           
RQHVHOIDQLQGLHPXVLFLDQ¶&UDQHD

,W LV NH\ WR QRWH KHUH WKDW &UDQH LV QRW GLVPLVVLYH RI 5XJJLHUR¶V VWDWHPHQW             
DQG LQVWHDG RSHQO\ DFNQRZOHGJHV LWV YDOLGLW\ ,Q DGGLWLRQ &UDQH XVHV WKH          
RSSRUWXQLW\ WR YRLFH KLV RZQ RSLQLRQ ZLWK UHJDUGV WR WKH PDJD]LQH¶V LGHRORJLFDO           
VWDQFH DQG ZKLOVW ZH FDQ LQIHU WKDW KH IDYRXUV WKLV SRVLWLRQ WKH PDJD]LQH IDFLOLWDWHV             
WKH HVWDEOLVKPHQW RI D GLDORJXH VXUURXQGLQJ WKH LVVXH ZKHUH QHLWKHU SDUW\¶V          
FRQWULEXWLRQV DUH RPLWWHG RU GHEDVHG ZLWKRXW GLVFXVVLRQ ,W LV GXH LQ SDUW WR WKLV             
RSHQHQGHG G\QDPLF KRZHYHU WKDW H[FOXVLYH WURSHV FDQ EHFRPH LQWHJUDWHG DQG         
SHUSHWXDWHG DV D FRPSRQHQW RI D GRPLQDQW GLVFRXUVH 5HWXUQLQJ WR 6WHUQH¶V          
DFFRXQW RI 7DSH 2S RQH FDQ REVHUYH WKLV YHU\ VDPH LQVFULSWLRQ RQWR GLVFRXUVH DV             
KH VLPLODUO\ UHIHUV WR WKH PDJD]LQH DV µD KDQGVWDSOHG 
]LQH LQ WKH SXQN URFN             
'R,W<RXUVHOI WUDGLWLRQ¶  DSSUR[LPDWHO\ HLJKW PRQWKV DIWHU WKH SXEOLFDWLRQ RI         
WKH DIRUHPHQWLRQHG OHWWHU ZLWK &UDQH¶V DFFRPSDQ\LQJ UHVSRQVH 7KXV 7DSH 2S LQ          
EHLQJ VRPHZKDW PXOWLSOLFLWRXV VHUYHV WR VXEYHUW WKH YHUWLFDOO\ VWULDWHG VWUXFWXUDO         
FRPSRVLWLRQ RI DXGLR WHFKQRORJ\ SULQW PHGLD GHPRQVWUDWHG E\ FRPSDUDEOH WH[WV         
VXFK DV 6RXQG 2Q 6RXQG DQG LQ GRLQJ VR SHUPLWV WKH DUWLFXODWLRQ RI D YDULHW\ RI               
GLVFRXUVHV UHJDUGOHVV RI ZKHWKHU WKH\ SHUSHWXDWH RU UXSWXUH WKH GRPLQDQW WURSHV RI           
PDVFXOLQLW\ DQG JHDU IHWLVKLVP 7KH LPSRUWDQFH RI PXOWLSOLFLW\ ZLWK UHVSHFW WR 7DSH           
2S¶V GLDORJLFDO SUDFWLFHV LV XQGHUZULWWHQ RQFH PRUH E\ 6WHUQH ZKHQ GLVFXVVLQJ WKH           
SUHVHQFH RI JHDU IHWLVKLVP ,Q WKH DIRUHPHQWLRQHG UHYLHZ 6WHUQH GHPRQVWUDWHV WKH          
H[WHQW WR ZKLFK WKH PDMRULW\ RI DXGLR SULQW PHGLD GLVFRXUVH LV FHQWHUHG DURXQG WKH             
SHUSHWXDWLRQRIJHDUIHWLVKLVPDQGSRLQWVWR7DSH2SDVDQH[FHSWLRQ

µ7R XQGHUVWDQG WKH EHDXW\ RI 7DSH 2S \RX
YH JRW WR WDNH D ORRN DW             
WKH ODQGVFDSH RI UHFRUGLQJ PDJD]LQHV DYDLODEOH WRGD\ ,I \RX RSHQ         
WKH SDJHV RI (OHFWURQLF 0XVLFLDQ 5HFRUGLQJ 0DJD]LQH (4       
0DJD]LQH +RPH 5HFRUGLQJ DQG 0L[ PDJD]LQHV \RX
OO ILQG DOO VRUWV         
RI GLVFXVVLRQV RI UHFRUGLQJ WHFKQLTXHV DQG JHDU 7KH GLIIHUHQFH LV         
WKDW WKHVH PDJD]LQHV KHOS FXOWLYDWH WKH OXVW IRU WKH ODWHVW JUHDWHVW          

UHFRUGLQJ HTXLSPHQW  7KRXJK VRPH RI WKH ZULWHUV IRU WKHVH         
ELJOHDJXH PDJD]LQHV ZLOO ODPHQW WKH FRPPRGLW\ PDQLD WKDW
V UXQQLQJ        
UDPSDQW LQ WKH LQGXVWU\ PDLQVWUHDP UHFRUGLQJ PDJD]LQHV SURPRWH D        
OXVW IRU QHZ DXGLR HTXLSPHQW VLPSO\ E\ FRYHULQJ LW VR KHDYLO\ (DFK           
PDMRU UHFRUGLQJ LQGXVWU\ PHHWLQJ LV FRYHUHG LQ JUHDW GHWDLO DQG HDFK          
LVVXH KLJKOLJKWV DQQRXQFHPHQWV RI QHZ SURGXFWV DW WKH EHJLQQLQJ RI         
WKH PDJD]LQH VRPH WKHVH SURGXFWV EHLQJ DQQRXQFHG  PRQWKV RU         
PRUH LQ DGYDQFH RI WKHLU DFWXDO UHOHDVH GDWH , IHHO LW HYHU\WLPH ,            
RSHQ WKH SDJHV RI RQH RI WKHVH PDMRU PDJD]LQHV DQG ,
P IDU EH\RQG            
DUDQNDPDWHXUDWUHFRUGLQJ¶6WHUQH

6WHUQH¶V DUJXPHQW LV SUREOHPDWLF KRZHYHU LQ WKDW E\ FKRRVLQJ WR GHILQH          
7DSH 2S WKURXJK WKH DFWLRQV RI RWKHU PDJD]LQHV RQH
V SHUFHSWLRQ RI HGLWRULDO LQWHQW            
LV VNHZHG 6WHUQH LPSOLHV KHUH WKDW 7DSH 2S DFWLYHO\ ZRUNV DJDLQVW WKH FRQFHSW RI             
JHDU IHWLVKLVP LQ FRPSDULVRQ WR RWKHU WH[WV +RZHYHU LW LV SHUKDSV PRUH DFFXUDWH WR             
VD\ WKDW E\ DGRSWLQJ D GHVWUDWLILHG PRGHO RI FRPPXQLFDWLRQ DQG QHWZRUNLQJ 7DSH           
2S FDQQRW WUXO\ EH FRQVLGHUHG WR IXQFWLRQ DFWLYHO\ LQ DQ\ FDSDFLW\ DQG LV EHWWHU             
XQGHUVWRRG DV D PHGLDWLRQ MXQFWLRQ 6FKRW DQG $OEHUW GH OD %UXKH]H              
$GRSWLQJ WKH SULVP RI WKH UKL]RPH RQFH PRUH 7DSH 2S FDQ EH FRQVLGHUHG DV             
PXOWLSOLFLWRXV LQ LWV FRQVWUXFWLRQ KRZHYHU WKLV GRHV QRW LPPHGLDWHO\ XQGHUPLQH WKH          
WURSHV RI JHDU IHWLVKLVP DQG PDVFXOLQLW\ EXW LQVWHDG DOORZV IRU WKH SRWHQWLDO WR            
UXSWXUHWKHVHGLVFXUVLYHIHDWXUHV
,W LV LPSRUWDQW WR QRWH KHUH WKDW 6WHUQH HPSOR\V LQWHQVHO\ VH[XDOLVHG          
ODQJXDJH WR GHVFULEH ZKDW KH WHUPV µFRPPRGLW\ PDQLD¶ QRWDEO\ WKH WHUP µOXVW¶           
&UXFLDOO\ WKLV WHUP VHUYHV WR XQGHUZULWH WKH SUHVHQWDWLRQ RI DXGLR WHFKQRORJLHV DV           
K\SHUVH[XDOLVHG PDOOHDEOH DQG FRQWUROODEOH REMHFWV WKDW SULYLOHJH WKH PDVFXOLQH        
VXEMHFW ZLWKLQ D VLPSOLVWLF GLFKRWRP\ RI GLIIHUHQFH DQG GRPLQDQFH 0RUH VR WKH           
LPSOHPHQWDWLRQ RI VH[XDOLVHG WHUPLQRORJ\ FDUULHV KHDY\ RYHUWRQHV RI YR\HXULVP        
JODPRU DQG SRUQRJUDSK\ WKDW KDYH EHHQ LGHQWLILHG DV FHQWUDO LQ WKH µFXOWXUDO VKLIW LQ             
ERWK WKH PDUNHWLQJ DQG FRQVXPSWLRQ RI >DXGLR@ WHFKQRORJ\¶ DQG WKH VXVWDLQHG          
SUHVHQFHRIµWHFKQRSRUQ¶%HQQHWWF
2Q WKLV SRLQW D FORVHU LQYHVWLJDWLRQ RI LQGLYLGXDO GLVFXUVLYH HYHQWV ZLWKLQ          
7DSH 2S GHPRQVWUDWHV WKDW PXFK RI WKH JHDUWDON DQG REVHVVLRQ RYHU HTXLSPHQW           
WKDW 6WHUQH DWWULEXWHV WR RWKHU SULQW PHGLD WH[WV VWLOO H[LVWV DV &UDQH KLPVHOI            
DFNQRZOHGJHV 'XULQJ DQ LQWHUYLHZ $SSHQGL[ $ &UDQH RIIHUHG WKH IROORZLQJ ZLWK          
UHJDUGV WR WKH FRPSHWLWLYH QDWXUH DQG JHQHUDO H[FOXVLYH WRQH RI DXGLR WHFKQRORJ\           
GLVFRXUVH


µ,
P QRW D FRPSHWLWLYH SHUVRQ E\ QDWXUH VR WKDW NLQGD VWXII MXVW UROOV RII             
P\ EDFN 3HRSOH WKDW KDYH WKH WLPH WR WHOO RWKHU SHRSOH WKDW WKHLU            
WHFKQLTXHV RU JHDU VXFNV DUH REYLRXVO\ QRW VSHQGLQJ HQRXJK WLPH         
PDNLQJ JUHDW UHFRUGLQJV ,
P FRQYLQFHG WKDW  RI WKH IRONV         
GLVFXVVLQJ UHFRUGLQJ DQG JHDU RQ IRUXPV DUH QRW DFWXDOO\ PDNLQJ         
PXVLF¶$QQHWWV

([SDQGLQJ XSRQ &UDQH¶V RZQ SHUFHSWLRQV WKH IROORZLQJ H[FKDQJH ZKLFK WDNHV         
SODFH DFURVV WZR LVVXHV LV GHPRQVWUDWLYH RI WKH PDQQHU LQ ZKLFK JHDU IHWLVKLVP LV             
HQJDJHG ZLWK E\ WKH 7DSH 2S FRPPXQLW\ DV ZHOO DV KRZ WKH PDJD]LQH IXQFWLRQV DV              
DIDFLOLWDWRULQWKHFRQVWUXFWLRQRIWKLVGLDORJXH

µ,
YH EHHQ UHDGLQJ DQ ROG LVVXH RI \RXU PDJD]LQH  DQG , ZDQWHG            
WR FRUUHFW D IHZ PLVWDNHV 7KHUH LV DQ LQWHUYLHZ ZLWK 6DVFKD >YDQ           
2HUW]HQ@ RI .QLWWLQJ )DFWRU\ 6KH FODLPV WKDW WKH\ KDYH D 7ULGHQW $'%           
WKDW
V UHDOO\ DQG % ZKLFK ZDV XVHG WR PDNH 3LQN )OR\G
V 'DUN           
6LGH RI WKH 0RRQ &RPH RQ /DUU\ 'DUN 6LGH RI WKH 0RRQ ZDV GRQH             
DW $EEH\ 5RDG <RX ZRQ
W ILQG DQ\ %V WKHUH ,W ZDV GRQH LQ              
ORQJ EHIRUH WKHUH ZDV VXFK D FRQVROH LQ H[LVWHQFH ,
P QRW VXUH LI            
7ULGHQW ZDV LQ EL] DW DOO WKHQ EXW LI WKH\ ZHUH WKH\ ZHUH EXLOGLQJ WKH $               
DQG % UDQJH VHULHV RI GLVFUHWH FRQVROHV QRW WKH DOO,& EDVHG            
VHULHV $V ZHOO 6DVFKD FODLPV WKDW WKH\
YH DGGHG D EXQFK RI WXEH           
OLPLWHUV EXW WKH RQO\ RQH VKH PHQWLRQV WKDW DFWXDOO\ KDV D WXEH LQ LW LV              
WKH 'UDZPHU ZKLFK OLWHUDOO\ RQO\ KDV RQH WXEH DPRQJVW WKH UHVW RI LWV            
FLUFXLWU\ $OO WKH RWKHUV DUH VROLG VWDWH QRW WXEHV 2QH GHILQLWHO\ QHHGV           
WR FKHFN WKH DFFXUDF\ RI \RXU LQWHUYLHZHH
V VWDWHPHQWV $W DQ\ UDWH ,           
OLNH \RXU PDJD]LQH DQG LI \RX QHHG DQ RFFDVLRQDO WHFKQLFDO HGLWRU OHW           
PHNQRZ¶$OH[DQGHU

µ, ZDV UHDGLQJ LVVXH  DQG VDZ D UHVSRQVH IURP 'DQ $OH[DQGHU           
DERXW WKH FRQVROH XVHG RQ 'DUN 6LGH RI WKH 0RRQ , EHOLHYH LW ZDV             
DFWXDOO\ DQ (0, PDUN  FRQVROH 0LFKDHO +HGJHV ERXJKW LW LQ WKH 
V            
DWWKHLQIDPRXV$EEH\5RDGJDUDJHVDOH¶%DLOH\

7KH FRQGHVFHQGLQJ WRQH SUHVHQW LQ 'DQ $OH[DQGHU¶V OHWWHU W\SLILHV        
LQWHUDFWLRQV EDVHG RQ WKH SULYLOHJLQJ RI WHFKQLFDO NQRZOHGJH DQG JHDU IHWLVKLVDWLRQ          
$OH[DQGHU GHHPV D SUHUHTXLVLWH FRQFHSWLRQ RI NQRZOHGJH QHFHVVDU\ IRU DQ\ DQG DOO           
SDUWLFLSDWLRQ ZLWKLQ WKH DXGLR WHFKQRORJ\ GRPDLQ 7KRPSVRQ DQG 0F,QW\UH          
)RXFDXOW   DQG IXUWKHUPRUH XQGHUPLQHV &UDQH¶V HGLWRULDO DXWKRULW\ E\         
LPSO\LQJ D IDLOXUH LQ KLV ZRUN UHVSRQVLELOLWLHV 7KH LQWHUMHFWLRQ RI WKLV FULWLTXH ZLWK KLV             
RZQ SHUFHLYHG FDSDELOLWLHV DV D SURVSHFWLYH WHFKQLFDO HGLWRU XQGHUOLQH WKH SULYLOHJH          
DVVXPHG LQ WKH VWDWHPHQW DERYH $OVR RI QRWH LV WKH GHPRQVWUDEOH SUHVHQFH RI            
PDQVSODLQLQJ LQ WDQGHP ZLWK WKLV DVVXPHG SULYLOHJH $OWKRXJK SHUKDSV PRUH         

VTXDUHO\ ORFDWHG ZLWKLQ WKH UHDOP RI FXOWXUDO VWXGLHV WKH FXOWXUH RI PDQVSODLQLQJ KDV            
PDQ\ SDUDOOHOV ZLWK WKLV WKHVLV¶ FRQFHSW RI H[FOXVLYLW\ LQ GLVFRXUVH KRZHYHU D PRUH            
GHWDLOHG DQDO\VLV UHPDLQV EH\RQG WKH VFRSH RI WKLV ZRUN )RU D PRUH FRPSUHKHQVLYH            
GLVFXVVLRQRIPDQVSODLQLQJVHH5RWKPDQDQGFUXFLDOO\6ROQLW
:LOOLDP %DLOH\¶V UHEXWWDO RQO\ VHUYHV WR VROLGLI\ WKH SUHVHQFH RI WKH          
DIRUHPHQWLRQHG H[FOXVLYH WURSHV ZLWKLQ GLVFRXUVH ZKLOVW XQGHUVFRULQJ 7DSH 2S¶V        
SRVLWLRQ DV ERWK D PHGLDWRU DQG IDFLOLWDWRU LQ WKH FRQWLQXDWLRQ RI WKLV GLDORJXH DFURVV             
PXOWLSOH SXEOLFDWLRQV %RWK OHWWHUV TXLWH FOHDUO\ GHPRQVWUDWH WKH H[WHQW WR ZKLFK DQ           
H[FOXVLYH GLVFRXUVH FRQWLQXHV WR EH SHUSHWXDWHG DQG WKDW FRQWUDU\ WR 6WHUQH¶V          
DVVHUWLRQV 7DSH 2S LV HTXDOO\ UHVSRQVLEOH IRU WKH FRQWLQXDWLRQ RI JHDU IHWLVKLVP           
GHVSLWH LWV PRUH LQFOXVLYH DQG KRUL]RQWDO SRWHQWLDOO\ UKL]RPDWLF FRPSRVLWLRQ        
5HWXUQLQJ RQFH DJDLQ WR 6WHUQH¶V HDUOLHU VWDWHPHQW LW LV SHUKDSV PRUH DFFXUDWH WR            
VXJJHVW WKDW 7DSH 2S IXQFWLRQV DV WKH REMHFW DV GHILQHG E\ )RXFDXOW ZLWKLQ D             
FRPSOH[ DQG LQWHUOLQNHG UHODWLRQVKLS ZLWK RWKHU WH[WV µDFFHSW>LQJ@ VWDWHPHQW>V@ DV         
>LWV@ RZQ ODZ¶ LQ VXSSRUW RI WKH OLQHDU QDUUDWLYHV DQG H[FOXVLYH WURSHV RI D GRPLQDQW              
VXEMHFW VXFK DV 6RXQG 2Q 6RXQG ZKLFK µHVWDEOLVKHV WKH GHILQLWLRQ¶ E\ ZKLFK WKH            
REMHFWRSHUDWHV)RXFDXOW
7DSH 2S¶V KRUL]RQWDO FRQVWUXFWLRQ DQG WKH PRGHV RI HQJDJHPHQW LW HPSOR\V          
VHUYH WR HPSKDVLVH DXGLHQFH DFFHVVLELOLW\ D IHDWXUH WKDW LV H[SDQGHG XSRQ E\ WKH            
PDJD]LQH¶V VXEVFULSWLRQ DQG GLVWULEXWLRQ PRGHO $V RI -XO\  WKH PDJD]LQH KDG           
DURXQG  VXEVFULEHUV ZRUOGZLGH ZLWK VXEVFULSWLRQV DYDLODEOH LQ ERWK SK\VLFDO         
DQG GLJLWDO IRUPDWV :KHQ DVNHG WR FRPPHQW PRUH VSHFLILFDOO\ RQ WKLV WRWDO RQOLQH            
SXEOLVKHU DQG ZHE GHYHORSHU IRU 7DSH 2S 'DYH 0LGGOHWRQ RIIHUHG WKH IROORZLQJ           
UHVSRQVH

µ:H KDYH DERXW  L3DG VXEVFULEHUV EXW WKDW LV LQFOXGHG LQ WKH .            
WRWDO ,Q WKH 86 ZH KDYH DERXW . WRWDO DQG WKHQ . LQ WKH 8. DQG               
(8 )RU ORJLVWLFDO UHDVRQV ZH KDG WR VWRS SULQW GHOLYHU\ WR RXU 8.(8            
DQG DUH WU\LQJ WR ILJXUH RXW D GLIIHUHQW GHOLYHU\ PRGHO 6R XQWLO WKDW            
WLPH.WRWDOLVWHFKQLFDOO\PRUHDFFXUDWH¶$QQHWWV

2I SHUKDSV WKH JUHDWHVW VLJQLILFDQFH ZKHQ XQGHUVWDQGLQJ DQG       
FRQWH[WXDOLVLQJ WKHVH QXPEHUV LV WKDW ZKHUH SRVVLEOH 7DSH 2S VXEVFULSWLRQV DUH          
RIIHUHG IUHH RI FKDUJH E\ XVLQJ WKLUG FODVV SRVWDJH DQG DGYHUWLVLQJ VSRQVRUVKLS WR            
RIIVHW H[SHQGLWXUHV DV ZHOO DV WKH XVH RI GLJLWDO WH[WV %\ DGRSWLQJ D IUHH GLVWULEXWLRQ              
PRGHO DORQJVLGH D ODUJHO\ KRUL]RQWDO VWUXFWXUDO FRPSRVLWLRQ 7DSH 2S FDQ DUJXDEO\          
EH FRQVLGHUHG WR IDFLOLWDWH WKH UXSWXUH RI PDWHULDO DQG GLVFXUVLYH EDUULHUV WR           

SDUWLFLSDWLRQ ZLWKLQ WKH DXGLR WHFKQRORJ\ FRPPXQLW\ ,W VKRXOG EH UHFRJQLVHG         
KRZHYHU WKDW WKH PDJD]LQH¶V RYHUDOO GHSHQGHQFH RQ DGYHUWLVLQJ FDQ DOWHUQDWLYHO\         
EH VDLG WR UHLQIRUFH WKH SUHH[LVWLQJ WURSHV RI JHDU IHWLVKLVDWLRQ DQG PDVFXOLQLW\           
7KpEHUJH   1RWDEOH LQ WKLV UHVSHFW LV 7DSH 2S¶V WUDQVSDUHQF\ ZLWK           
UHVSHFWWRDGYHUWLVLQJDQGLW¶VOLQNVZLWKWKHPDJD]LQH¶VVXEVFULSWLRQPRGHOV

µ$V \RX NQRZ 7DSH 2S LV D IUHH PDJD]LQH WKDW
V VXSSRUWHG E\ RXU            
DGYHUWLVHUV 7KDW
V KRZ ZH FDQ DIIRUG WR SULQW DQG PDLO LW WR \RX IRU             
IUHH 7KLV ZLOO LQFOXGH DQ RFFDVLRQDO VQDLO PDLO SLHFH IURP VRPH RI RXU            
DGYHUWLVHUV DV ZHOO DV WKHVH VHPLUHJXODU H]LQHV :H
G OLNH WR EH D ELW            
PRUH FOHDU DERXW KRZ WKLV ZRUNV IRU WKRVH RI \RX ZKR DUH LQWHUHVWHG            
LQWKLV

$Q\WLPH ZH UHQW RXU OLVW LW LV IRU D ³RQHWLPH´ XVDJH <RX DUH QRW             
EHLQJDGGHGWRDQ\RQHHOVH
VGDWDEDVH

:H XVXDOO\ VHQG RXW RXU OLVW WR D ERQGHG WKLUG SDUW\ PDLOLQJ KRXVH            
ZKLFK IXUWKHU SUHYHQWV \RXU GDWD IURP EHLQJ SLUDWHG :H ZLOO RQO\ UHQW           
RXW RXU OLVW WR RXU DGYHUWLVHUV ZKR DUH SURIHVVLRQDO DXGLR FRPSDQLHV          
<RX ZRQ
W EH JHWWLQJ DQ\WKLQJ IURP ORQJ GLVWDQFH FRPSDQLHV RU WLPH          
VKDUHG FRQGRV LQ &DER 6DQ /XFDV $Q\ HPDLOHG ³VSDP´ ZLOO RQO\          
FRPH IURP XV :H ZLOO QRW JLYH RXW HPDLO DGGUHVVHV WR DQ\ WKLUG            
SDUW\ DOO HPDLO ZLOO EH IRUZDUGHG WR XV DQG VHQW WR \RX E\ XV¶ &UDQH              
D

:KLOVW WKLV LV XVHIXO LQ GHPRQVWUDWLQJ WKH LGHRORJ\ EHKLQG WKH PDJD]LQH¶V GLVWULEXWLRQ           
PRGHO IRU WKH SXUSRVHV RI WKLV WKHVLV LW LV SHUKDSV PRUH SHUWLQHQW WR FRQVLGHU WKH              
LPSDFW RI WKLV PRGHO ZLWK UHJDUGV WR GLVFRXUVH 2I VLJQLILFDQFH LQ WKLV UHVSHFW LV WKH              
LQIOXHQFH RI 7DSH 2S¶V IUHH GLVWULEXWLRQ PRGHO XSRQ WKH SHUSHWXDWLRQ RI D GLVFRXUVH            
RI FRQVXPSWLRQ DOEHLW IRFXVVHG RQ WKH SHUFHLYHG µORZHQG¶ DXGLR FRPPXQLW\ %\          
WKLV , PHDQ WR VXJJHVW WKDW 7DSH 2S¶V UHODWLYH µLQFOXVLYLW\¶ FDQ EH SDUWLDOO\ DWWULEXWHG             
WR LWV WHQGHQF\ WR XQGHUVWDWH WKH VLJQLILFDQFH RI H[SHQVLYH µSUR¶ DXGLR WHFKQRORJ\           
HTXLSPHQW (DUO\ RQ LQ WKH PDJD]LQH
V SXEOLFDWLRQ D SUHFHGHQW ZDV VHW RI SURGXFLQJ            
PXVLF ZLWKLQ RQH
V ILQDQFLDO PHDQV DQG WKXV LW FRXOG EH DUJXHG WKDW 7DSH 2S¶V             
DFFHVVLELOLW\ DV D IUHH UHVRXUFH JDUQHUHG JUHDWHU DWWHQWLRQ IURP WKRVH ZLWK OHVV           
HFRQRPLFSRZHU2QWKLVWRSLF6WHUQHQRWHVWKHIROORZLQJ

µ 7DSH 2S WDNHV FKHDS FDVVHWWHEDVHG UHFRUGHUV DV VHULRXVO\ DV WKH         
ODWHVW FRPSXWHUEDVHG WHFKQRORJ\ 7KH\ KDYH DUWLFOHV RQ KRZ WR ILQG         
DQG PRGLI\ LQH[SHQVLYH PLFURSKRQHV SODFHV WR ILQG VWXII WKDW RWKHU         
SHRSOH PD\ KDYH WKURZQ RXW DQG KRZ WR PRGLI\ WKH HTXLSPHQW \RX           
DOUHDG\RZQ¶6WHUQH

5HDGHUVKLS H[SHFWDWLRQV RI 7DSH 2S¶V VFULSW $NULFK  FDQ WKHQ EH FRQVLGHUHG           
WR PLUURU WKH OHDGLQJ LQGXVWU\ GLVFRXUVH FRQFHUQLQJ WKH QRUPDOLVHG IHWLVKLVDWLRQ RI          
WHFKQRORJ\ DOEHLW UHIRFXVHG WR HPSKDVLVH HFRQRPLF DFFHVVLELOLW\ DQG WKH QRWLRQ RI          
GHPRFUDWLVDWLRQ 7KpEHUJH  $V 7RPD] GH &DUYDOKR KDV QRWHG µWKH QRWLRQ RI           
GHPRFUDWL]DWLRQ LV XVXDOO\ DUWLFXODWHG ZLWKLQ WKH GLVFRXUVH DV D FRQVHTXHQFH RI          
UHFRUGLQJ WHFKQRORJ\¶V DFFHVVLELOLW\ 7KLV DFFHVVLELOLW\ LQ WXUQ LV RIWHQ FRQVLGHUHG WR          
EH D UHVXOW RI WHFKQRORJLFDO SURJUHVV DV ZHOO DV RI D UHFHQW SULFH UHGXFWLRQ RI              
UHFRUGLQJ JDGJHWV DQG RI KRPH FRPSXWHUV¶ SRSXODULW\¶  5HDGHUVKLS        
H[SHFWDWLRQV RI DFFHVVLELOLW\ FDQ EH ZLWQHVVHG ILUVWKDQG ZLWKLQ WKH PDJD]LQH¶V         
OHWWHUVVHFWLRQDVWKHIROORZLQJFRQWULEXWLRQIURPLVVXHGHPRQVWUDWHV

µ/HW PH ILUVW VWDWH WKDW ,
P UHDOO\ UHDOO\ LQWHUHVWHG LQ JHWWLQJ D ULEERQ            
PLF DQG ,
YH WKRXJKW PDQ\ WLPHV WKDW , FRXOG GR ZRUVH WKLQJV WKDQ            
VHOOLQJ P\ FDU IRU D &ROHV  6R LQ LVVXH  6WHYH $OELQL UHYLHZV             
WKH 5R\HU 5  ULEERQ PLFURSKRQH +H JRHV WKURXJK WKH UHYLHZ          
VD\LQJ EDVLFDOO\ ³WKLV PLF LV JUHDW LW
V RQO\ D WLQ\ ELW RII WKH VLJQDO             
GHSWK RI WKH &ROHV EXW IHDVLEO\ \RX FRXOG HYHQ XVH WKLV LQ SDUDOOHO            
ZLWK D &ROHV DQG QRW QRWH DQ\ GLIIHUHQFH´ ,
P WKLQNLQJ FRRO FRRO             
VRPHWKLQJ WKDW VRXQGV DV JRRG DV D  EXW PD\EH WKH\
UH QRW DV            
H[SHQVLYH 6R , JR FKHFN WKHVH WKLQJV RXW DQG WKH\
UH  RQO\           
 FKHDSHU WKDQ D &ROHV 1RZ JUDQWHG  FRXOG WXUQ LQWR D           
FRXSOH PRUH V RU D XVHG 0;/   EXW VHULRXVO\ LI \RX ZHUH             
JRLQJ WR VKHOO RXW DURXQG D WKRXVDQG IRU D ULEERQ ZK\ ZRXOGQ
W \RX            
JR ZLWK WKH " $OELQL SDLQWV D SLFWXUH RI WKH WKLQJ DV LI LW ZDV DV               
JRRG DV D  DOO WKH WLPH XVLQJ WKH  DV WKH VWDQGDUG HQGLQJ             
ZLWK WKLV FRQFOXVLRQ WKDW LI \RX ERXJKW WKLV PLF \RX
G EDVLFDOO\ JHWWLQJ           
DV JRRG D PLF DV WKH  ,
P WKLQNLQJ ³ORZ FRVW DOWHUQDWLYH´ EXW            
ZKDW $OELQL UHDOO\ PHDQV LV ³MXVW DQRWKHU UHDOO\ H[SHQVLYH ULEERQ PLF          
WKDW GRHVQ
W VXFN´ )XFN WKDW , DOUHDG\ NQRZ WKDW LI ,
P SD\LQJ             
IRU D PLF LW
V JRWWD EH SUHWW\ JRRG DW VRPHWKLQJ 5HYLHZ WKH %H\HU            
0 D  PLF WKDW LV VXSSRVHG WR EH SUHWW\ JRRG DQG PRVW RI XV              
UHDGLQJ DORQJ DW KRPH FDQ DFWXDOO\ FRQVLGHU SXUFKDVLQJ , KDYH QR          
SUREOHP ZLWK WKH ³QHZ´ 7DSH 2S ZKHUH JORVV\ DGV IRU  PLF           
SUHV SD\ IRU P\ VXEVFULSWLRQ EXW GRHV WKH UHYLHZ VHFWLRQ KDYH WR EH            
WKLVZD\WRR"¶'LFNH\

'LFNH\¶V OHWWHU LV GHPRQVWUDWLYH RI KRZ WKH IHWLVKLVDWLRQ RI WHFKQRORJ\         
FRQWLQXHV WR RFFXU ZLWKLQ 7DSH 2S EXW LV IRFXVVHG LQVWHDG XSRQ WHFKQRORJ\ WKDW            
IDOOV ZLWKLQ WKH SHUFHLYHG ILQDQFLDO PHDQV RI WKH PDJD]LQH
V UHDGHUVKLS 7KH          
SHUFHSWLRQ SUHVHQWHG RI 7DSH 2S¶V VFULSW DV LW ZHUH LV WKDW RI D WH[W LQ ZKLFK WKH                
ILQDQFLDO OLPLWDWLRQV RI WKH KRPH UHFRUGLVW DUH FDWHUHG WR ,Q DGGLWLRQ 'LFNH\ GLUHFWO\            
FRPPHQWV RQ WKH IUHH VXEVFULSWLRQ PRGHO DQG LWV LPSOLFDWLRQV IRU WHFKQRORJ\          

FRYHUDJH ZLWKLQ 7DSH 2S LQVLQXDWLQJ WKDW WKH PDJD]LQH KDV FKDQJHG WR LWV           
GHWULPHQW 7KXV RQH FDQ LQWHUSUHW WKH PDJD]LQH¶V FKRVHQ VXEVFULSWLRQ PRGHO DV          
KDYLQJ WKH SRWHQWLDO WR DOWHU UHDGHUV¶ SHUFHSWLRQV RI LWV PRWLYHV VSHFLILFDOO\ ZLWK WKH            
LQFUHDVHG SUHVHQFH RI DGYHUWLVLQJ 2Q WKLV SRLQW $QGUHZ :HUQLFN VXJJHVWV WKDW WKH           
LGHRORJLFDO VW\OLQJ RI µQRQDGYHUWLVLQJ FRQWHQW FRPHV WR EH DQJOHG DQG FRGHG LQ           
WHUPV RI WKH VDPH HFRQRPLFDOO\ IXQFWLRQDO FDWHJRULHV DV WKRVH ZKLFK VXEVWUXFWXUH          
WKH DGV WKHPVHOYHV¶ :HUQLFN LQ 7KpEHUJH   &RQVLGHULQJ WKLV VWDWHPHQW LQ           
UHODWLRQ WR 7DSH 2S WKHQ LW LV DUJXDEOH WKDW JHDU IHWLVKLVDWLRQ LV LQHYLWDEO\            
SHUSHWXDWHG GXH WR WKH SUHVHQFH RI DGYHUWLVHPHQWV DQG SURGXFW UHYLHZV LQ WKH ILUVW            
LQVWDQFH XQGHUPLQLQJ WKH UKL]RPDWLF DQG DOVR GHPRFUDWLF SRWHQWLDO RI WKH         
PDJD]LQH 'HOHX]H DQG *XDWWDUL   7KH LQWHUGHSHQGHQW GHYHORSPHQW RI         
DGYHUWLVLQJ DQG HGLWRULDO WH[W DV SDUW RI D µGRXEOH SURGXFWLRQ¶ LQGXVWU\ ZLWKLQ           
PXVLFLDQ¶V SULQW PHGLD KDV VLPLODUO\ EHHQ QRWHG E\ 7KpEHUJH VHH DOVR &KDSWHU           
7KUHH ZKR REVHUYHV WKDW µHTXLSPHQW UHYLHZV KDYH EHFRPH VR OHQJWK\ DQG GHWDLOHG           
WKDW WKH\ QRZ YLUWXDOO\ FRPSHWH ZLWK DUWLVW LQWHUYLHZV DQG RWKHU IHDWXUH DUWLFOHV IRU            
PDJD]LQH VSDFH¶   $ VHFRQG UHYLHZ RI 7DSH 2S FRQGXFWHG E\ 6WHUQH            
GHPRQVWUDWHV WKH H[WHQW WR ZKLFK WKLV FDQ EH FRQVLGHUHG DFFXUDWH WKURXJK D           
GLVFXVVLRQ RI WKH GLVVRQDQFH LQYRNHG E\ 7DSH 2S¶V VXEVFULSWLRQ PRGHO LW
V          
SHUFHSWLYHO\µORZHQG¶GLVFRXUVHDQGDQHPSKDVLVXSRQFRQVXPSWLRQ+HZULWHV

µ7DSH 2S QRZ KDV PXFK PRUH H[WHQVLYH OHWWHUV DQG 4 	 $ VHFWLRQV            
PRUH JHDU UHYLHZV LQFOXGLQJ UHYLHZV RI JHDU WKDW QR EXGJHW KRPH          
UHFRUGLVW FRXOG DIIRUG DQG LV ZLOOLQJ WR PRYH PRUH LQWR WKH GRPDLQ RI            
SURIHVVLRQDO UHFRUGLQJ %XW WKH VSLULW RI WKH PDJD]LQH UHPDLQV WKH         
VDPH ULJKW RQ GRZQ WR WKH IDFW WKDW \RX FDQ VXEVFULEH WR LW IRU IUHH              
7DSH 2S LV WKH PDMRU DOWHUQDWLYH WR ELJ FRUSRUDWH PXVLF SURGXFWLRQ          
PDJD]LQHV ZKLFK VRPHWLPHV UHDG YHU\ PXFK OLNH HTXLSPHQW       
FDWDORJXHV¶6WHUQH

,W LV RI WKH XWPRVW VLJQLILFDQFH WR QRWH KHUH WKDW 6WHUQH PDNHV D GLVWLQFWLRQ             
EHWZHHQ WKH µEXGJHW KRPH UHFRUGLVW¶ DQG WKH µSURIHVVLRQDO¶ LELG HVWDEOLVKLQJ D          
GLFKRWRP\ ZKLFK KH IXUWKHU GHPRQVWUDWHV WR EH EXLOW XSRQ PDWHULDO ZHDOWK DQG WKXV            
SHUFHLYHG FODVV &RQFHSWXDOO\ WKLV LV LQ DJUHHPHQW ZLWK ZKDW 7RPD] GH &DUYDOKR           
KDV REVHUYHG DV WKH GLVWLQFWLRQ EHWZHHQ µSUR¶ DQG µVHULRXV¶ UHFRUGLVWV  7KH           
LGHD WKDW SURIHVVLRQDOLVP LV LQH[WULFDEO\ OLQNHG ZLWK HTXLSPHQW LV IXUWKHU HYLGHQFH RI           
KRZ JHDU IHWLVKLVDWLRQ KDV SHUPHDWHG GLVFXVVLRQV VXUURXQGLQJ DXGLR WHFKQRORJ\ $V         
7KpEHUJH VXJJHVWV µPDJD]LQHV SURPRWH D ZKROH SKLORVRSK\ RI PXVLFPDNLQJ WKDW         
LV EDVHG DURXQG QHZ WHFKQRORJ\ DQG FRQVXPSWLRQ¶   ,QWHUHVWLQJO\ WKH          

GLFKRWRP\ 6WHUQH LGHQWLILHV ZRXOG VHHP WR XQGHUPLQH WKH GHPRFUDWLF SRWHQWLDO RI          
7DSH 2S DQG LWV DSSDUHQW VFULSW 7KH LQFOXVLRQ RI µSUR¶ WHFKQRORJ\ SURGXFW UHYLHZV            
XQGHUPLQHV WKH SHUFHLYHG DFFHVVLELOLW\ RI WKH PDJD]LQH ZKLFK LQ LWVHOI LV          
GHWHUPLQHG E\ D IUHH VXEVFULSWLRQ PRGHO WKDW UXSWXUHV GLVFRXUVHV RI FRQVXPSWLRQ ,Q           
ZKDW VHQVH WKHQ FDQ 7DSH 2S EH FRQVLGHUHG µWKH PDMRU DOWHUQDWLYH WR ELJ FRUSRUDWH             
PXVLF SURGXFWLRQ PDJD]LQHV¶ LELG LI WKH SURPRWLRQ DQG FXOWLYDWLRQ RI JHDU          
IHWLVKLVDWLRQUHQGHUVLWGLVFXUVLYHO\VLPLODUWRWKHFRPSHWLWLRQ"
5HWXUQLQJ WR $OH[ 'LFNH\¶V OHWWHU &DOH¶V UHVSRQVH LQ LVVXH  W\SLILHV ZKDW           
+HZDUG KDV WHUPHG WKH µSULYLOHJLQJ RI NQRZOHGJH¶ DV SUHYLRXVO\ GLVFXVVHG             
DQG IXUWKHUPRUH GHPRQVWUDWHV KRZ 7DSH 2S¶V VWUXFWXUH LV FRQGXFLYH WR G\QDPLF          
FRQYHUVDWLRQV VXUURXQGLQJ JHDU IHWLVKLVP DQG WKXV RIIHUV SRVVLELOLWLHV IRU        
UHLQVFULSWLRQEXWDOVRUXSWXUH'HOHX]HDQG*XDWWDUL

µ&DQ \RX EHOLHYH WKLV JX\" 5DUHO\ KDYH , IRXQG P\VHOI UHVSRQGLQJ WR           
WKLV VRUW RI WKLQJ EXW WKLV WDNHV WKH SURYHUELDO FDNH 0U 'LFNH\ GR            
\RX HYHQ NQRZ :+< \RX
UH ³UHDOO\ UHDOO\ LQWHUHVWHG´ LQ ULEERQ PLFV"          
,I WKLV LV LQGHHG WKH FDVH WKHUH DUH PDQ\ ERRNV WKDW FRXOG           
SRWHQWLDOO\ LOOXPLQDWH VKHG OLJKW RQ WKH DIRUHPHQWLRQHG VXEMHFW       
7KLV LV D UHODWLYHO\ FRPPRQ SUDFWLFH IRU PDQ\ LQGLYLGXDOV ZKR IHHO          
FRPSHOOHG WR EH LQIRUPHG RQ WKHLU SDUWLFXODU VXEMHFW RI LQWHUHVW         
8WLOL]LQJ WKH FULWHULRQ ³SUHWW\ JRRG DW VRPHWKLQJ´ OHDGV PH WR EHOLHYH          
WKDW \RX KDYH QR GHILQHG UHDVRQ IRU ³QHHGLQJ´ VDLG PLF ZKLFK LV QRW            
WR VD\ WKDW \RXU FXULRVLW\ FRXOGQ
W EH IXOILOOHG E\ EX\LQJ WKH 5R\HU EXW            
LI \RX
UH JRLQJ WR JR RQ DERXW WKH SULFH HYHU\RQH NQRZV WKDW             
ZLOO EX\ \RX FRPSOHWH VKLW LI \RX VR GHVLUH :KLOH ZH
UH RQ WKH VXEMHFW             
ZKR LQ WKH IXFN WROG \RX WKLV ZDV JRLQJ WR EH DQ LQH[SHQVLYH KREE\             
SDO" , IHHO , FDQ VD\ ZLWK FRQILGHQFH WKDW LW ZDV QRW 6WHYH /DUU\ RU              
DQ\ RWKHU HQJLQHHU ZLWK D KHDG RQ KLVKHU VKRXOGHUV 0D\EH         
UHHYDOXDWLQJ ZKDW ³ORZFRVW DOWHUQDWLYH´ UHDOO\ PHDQV IRU \RX DQG        
\RXU VWXGLR VKRXOG EH \RXU ILUVW SULRULW\ RU EX\ WKH %H\HU 0 ,W            
IXOILOOV \RXU UHTXLUHPHQWV LW
V D ULEERQ LW
V UHODWLYHO\ LQH[SHQVLYH $1'         
LV ³SUHWW\ JRRG DW VRPHWKLQJ´ (LWKHU ZD\ \RXU DWWLWXGH FDQ PDNH RU           
EUHDN \RXU UHFRUGLQJ :$< EHIRUH \RX IU\ \RXU EHORYHG  ZLWK D           
JRRG VROLG VQHH]H /DVWO\ \RX FDQ JHW D JRRG GHDO RQ D ULEERQ PLF LI              
\RX NHHS \RXU H\HV RSHQ 7KHUH DUH DOVR PDQ\ RWKHU FRPSDQLHV WKDW           
PDNH RU PDGH DV LW ZHUH ULEERQV 5&$ ULEERQV IRU H[DPSOH FDQ EH            
IRXQG LQ PDQ\ SODFHV (ED\ HVWDWH VDOHV MXQN ER[HV DW D IOHD           
PDUNHW HWF IRU D PLQLPXP DPRXQW RI FDVK <RX VKRXOG DOVR          
FRQVLGHU WDONLQJ WR WKH SHRSOH WKDW VHOO WKHVH PLFURSKRQHV 7KH\ ZLOO          
ZRUN ZLWK \RX DQG \RXU PRQH\ <RX
G EH DPD]HG KRZ IDU D OLWWOH            
KXPLOLW\ DQG KRQHVW\ ZLWK \RXU VLWXDWLRQ ZLOO JHW \RX %XW *RG KRSH           
WKH\GRQ
WUHPHPEHU\RXIURP\RXULUDWHOHWWHU¶&DOH


)LUVW DQG IRUHPRVW WKH WRQH RI &DOH¶V UHVSRQVH LV SDUWLFXODUO\ FRQGHVFHQGLQJ          
DQG WKXV XQGHUPLQHV DQG GHYDOXHV 'LFNH\¶V RULJLQDO OHWWHU 7KLV LV UHLQIRUFHG          
WKURXJKRXW EXW LV SDUWLFXODUO\ HYLGHQW ZKHQ &DOH VXJJHVWV WKDW 'LFNH\ LVQ¶W ZHOO UHDG            
RQ WKH VXEMHFW RI ULEERQ PLFURSKRQHV DQG SURFHHGV WR GHILQH WKH ODQJXDJH KH            
HPSOR\V SUHVXPDEO\ IRU 'LFNH\¶V EHQHILW %\ SRLQWLQJ RXW WKH SHUFHLYHG GHILFLHQFLHV          
LQ 'LFNH\¶V NQRZOHGJH EDVH &DOH LV DEOH WR HVWDEOLVK D GRPLQDQW DQG KLHUDUFKLFDOO\            
VXSHULRU SRVLWLRQ DQG WKXV D SODWIRUP IURP ZKLFK KH FDQ RSSUHVV WKRVH EHQHDWK KLP             
)RXFDXOW   )RXFDXOW   /\RWDUG   7KH SDUDOOHOV ZLWK WKH            
SUHYLRXVO\ DGGUHVVHG FRQFHSW RI PDQVSODLQLQJ DUH DOVR ZRUWK\ RI FRQVLGHUDWLRQ KHUH          
6ROQLW  7KH DIRUHPHQWLRQHG RSSUHVVLRQ LV UHLQIRUFHG LI RQH REVHUYHV 'LFNH\¶V          
VXEVHTXHQW DQG UDWKHU VXEPLVVLYH UHVSRQVH LQ ZKLFK KH VWDWHV µMXVW ZDQWHG WR           
DSRORJL]H IRU P\ DVVKROH OHWWHU :H
UH JHWWLQJ D SUHWW\ JUHDW PDJ IRU IUHH %H\HU               
UHYLHZV RU QRW¶ 'LFNH\  7DSH 2S FDQ WKHUHIRUH EH FRQVLGHUHG DV D SODWIRUP             
IRU GLVFXVVLRQ DQG GHEDWH LQ WKDW LW DFWV DV D IDFLOLWDWRU RU PHGLDWLRQ MXQFWLRQ IRU              
GLDORJXH UDWKHU WKDQ FRQWULEXWLQJ GLUHFWO\ 6FKRW DQG $OEHUW GH OD %UXKH]H            
 /DUU\ &UDQH VLPLODUO\ UHFRJQLVHV WKLV DQG SUHVHQWV WKH PDJD]LQH DV VXFK LQ            
DQRSHQOHWWHU

µ5HFHQWO\ WKHUH KDYH EHHQ D FRXSOH RI OHWWHUV FRPSODLQLQJ RU ZRUULHG          
DERXW WKH GLUHFWLRQ 7DSH 2S LV RU FRXOG EH JRLQJ LQ 2WKHUV KDYH            
ZULWWHQ LQ WR FRUUHFW XV RQ WHFKQLFDO WRSLFV 7KH UHDVRQ , EULQJ WKLV XS             
LV EHFDXVH LW VKHGV VRPH OLJKW RQ ZKR DQG ZKDW 7DSH 2S WKH            
PDJD]LQH LV ,W LV D WKLUVW IRU NQRZOHGJH , VWDUWHG LW LQ WKH ILUVW SODFH              
EHFDXVH , IHOW WKHUH ZHUH QR IRUXPV WR UHDG DERXW KRZ SHRSOH PDGH            
WKH NLQG RI UHFRUGV , ZDQWHG WR PDNH $V WKH HGLWRU ,
P VWLOO OHDUQLQJ               
DERXW JHDU DERXW WHFKQLTXHV DERXW PXVLF DERXW UHFRUGLQJ KLVWRU\        
DERXW HGLWLQJ HYHQ , GLGQ
W JR WR VFKRRO WR OHDUQ UHFRUGLQJ RU WR OHDUQ             
WR HGLW D PDJD]LQH  , WDXJKW P\VHOI E\ ZDWFKLQJ UHDGLQJ DQG           
OLVWHQLQJ $QG , VWLOO GR :KHQ , JHW DQ LQWHUYLHZ VHQW WR PH IRU             
SRVVLEOH SXEOLFDWLRQ ,
P H[FLWHG EHFDXVH , ZLOO XVXDOO\ OHDUQ        
VRPHWKLQJ QHZ $QG WKDW
V ZKDW ZH
UH DERXW  OHDUQLQJ DQG WKH GHVLUH           
WR OHDUQ ,I ZH GRQ
W FDWFK D WHFKQLFDO HUURU RU XVH WKH ZURQJ PRGHO             
QXPEHU ZKHQ UHIHUULQJ WR D SLHFH RI JHDU ZULWH LQ DQG WHOO XV ,
P             
ZLOOLQJ WR OHDUQ DQG DGPLW , GRQ
W NQRZ HYHU\WKLQJ  DQG ,
P DOVR ZLOOLQJ             
WR SDVV WKLV NQRZOHGJH RQ WR RWKHUV ,I LW VHHPV 7DSH 2S LVQ
W            
FRYHULQJ WRSLFV \RX ZDQW WR UHDG DERXW WKHQ WHOO XV <RX PD\ DOVR EH             
VXUSULVHG DW ZKDW ZH DOUHDG\ KDYH ZDLWLQJ LQ WKH ZLQJV IRU IXWXUH           
LVVXHV 2QH WKLQJ , GR DVN LV WKDW \RX P\ GHDU UHDGHU QHYHU DVVXPH             
WKDW DQ\WKLQJ DERXW 7DSH 2S LV VHW LQ VWRQH RU WKDW ZH KDYH VSHFLILF             
DJHQGDV , KDYH KHDUG WKDW ZH DUH D KRPH UHFRUGLQJ PDJ D ',<            

]LQH D ELEOH IRU EXGGLQJ HQJLQHHUV DQ DQDORJ WDSH RQO\ PDJ  , GRQ
W             
WKLQN WKRVH DUH WUXH WR RXU YLVLRQ RU WKDW WKHUH
V RQH VLPSOH ZD\ WR             
GHVFULEH ZKDW LW LV DQG WKDW
V JRRG LQ P\ ERRN :H PD\ VHW D URXJK              

FRXUVH EXW 7DSH 2S ZLOO FRQWLQXH WR WUDYHO VRPH LQWHUHVWLQJ SDWKV¶          
&UDQHD

&UDQH RSHQO\ LQYLWHV UHDGHUV WR FRQWULEXWH WR WKH FRPPXQLW\ GLVFRXUVH         
VXJJHVWLQJ WKH\ ZULWH LQ WR FRUUHFW WHFKQLFDO HUURUV DQG SURSRVH WRSLFV IRU FRYHUDJH            
IXUWKHU VROLGLI\LQJ WKH PDJD]LQH DV D IDFLOLWDWRU )URP WKLV ZH FDQ GLVFHUQ WKDW &UDQH             
YLHZV WKH PDJD]LQH DV PDOOHDEOH DQG FKDQJHDEOH 7DSH 2S FDQ WKXV EH FRQVLGHUHG            
WR FRQWDLQ D VFULSW WKDW LV LQ FRQVWDQW QHJRWLDWLRQ DQG GHYHORSPHQW $NULFK             
7KH PDJD]LQH WKHUHIRUH IXQFWLRQV LQ FRQWUDVW WR WKH µFORVXUH PHFKDQLVPV¶ GLVFXVVHG          
E\ 2XGVKRRUQ DQG 3LQFK   DQG FDQ EH FRQVLGHUHG WR UHWDLQ µLQWHUSUHWLYH            
IOH[LELOLW\¶ DV RXWOLQHG LQ &KDSWHU 7ZR ,Q WKHRU\ DW OHDVW WKHQ LI QRW DOZD\V LQ SUDFWLFH               
GXH WR WKH SHUVLVWHQFH RI VXEMHFWREMHFW UHODWLRQV 7DSH 2S UHVHPEOHV D PRUH           
UKL]RPDWLF IRUP DQG WKXV DOORZV IRU WKH SRWHQWLDO UXSWXUH RI WKH GRPLQDQW GLVFRXUVH            
'HOHX]H DQG *XDWWDUL   7KH IROORZLQJ H[FKDQJH WDNHQ IURP LVVXH            
GHPRQVWUDWHV KRZ UHDGHUV LQWHUDFW ZLWK WKH HGLWRUV LQ WKLV FDSDFLW\ DQG LQ GRLQJ VR             
FXPXODWLYHO\FRFRQVWUXFWWKHPDJD]LQHVFULSW

µ, DOZD\V FRQVLGHUHG 7DSH 2S WR EH WKH UHIXJH RI WKH ',< WKH            
ILQDQFLDOO\ FRPSURPLVHG DQG FHUWDLQO\ WKH QRQHOLWLVW  $V D GHYRWHH         
, FRXOGQ
W KHOS EXW VD\ ³2XFK´ WKHUHIRUH ZKHQ , UHDG -RKQ DQG           
/DUU\
V GHIHQVLYH UHSOLHV UHJDUGLQJ 6WHSKHQ 0XUUD\
V OHWWHU LQ LVVXH        
 $UH ZH DW WKH SRLQW ZKHUH 7DSH 2S UHJDUGV LQH[SHQVLYH JHDU DV            
RQO\ ZRUWK\ RI SDVVLQJ FRQVLGHUDWLRQ" -RKQ ³, IHHO OLNH D VKRUW UHYLHZ           
LV DOO WKDW
V QHHGHG VRPHWLPHV HVSHFLDOO\ RQ D OHVV WKDQ           
PLFURSKRQH PDGH LQ &KLQD´ /DUU\ ³6XEMHFWLQJ D  PLF WR WKH          
VDPH VFUXWLQ\ RQH ZRXOG JLYH D  PLF LV SUREDEO\ QRW ZRUWK           
PDQ\ SHRSOH
V WLPH´ <RX ERWK MXVW OHIW PH ZD\ EHKLQG $QG ZKDW           
KXUWV ZRUVH /DUU\ ³, IHHO WKDW DW WKDW SULFH WKH\ FDQ PDNH WKHLU RZQ             
GHFLVLRQ´ 7KDQNV D ORW JX\V , JXHVV \RX DUH FDWHULQJ WR WKH             
PLFURSKRQH FURZG QRZ 7KDW FXW UHDOO\ KXUW , GRQ
W XQGHUVWDQG WKRVH          
ZRUGV DW DOO , WKLQN VRPHWLPHV WKDW \RX HGLWRUV QHHG HGLWRUV¶ -DPHV           


µ³$UH ZH DW WKH SRLQW ZKHUH 7DSH 2S UHJDUGV LQH[SHQVLYH JHDU DV           
RQO\ ZRUWK\ RI SDVVLQJ FRQVLGHUDWLRQ"´ 1R , SHUVRQDOO\ JDYH WKH         
$XGL[ L  D ELJ WKXPEV XS UHYLHZ VRPH WLPH EDFN DQG ERXJKW            
RYHU WHQ RI WKHP , UHYLHZHG WKH XVHG 6RQ\ (&0  OHVV WKDQ                
DQG WKH +HLO 35  OHVV WKDQ   LQ UHFHQW LVVXHV  ³, WKLQN              
VRPHWLPHV WKDW \RX HGLWRUV QHHG HGLWRUV´ 6HHPV WR EH D FRPPRQ          
WKHPH WKLV LVVXH $W OHDVW ZH
UH KXPDQ DQG WU\ WR H[SUHVV RXUVHOYHV           
DQG PD\EH VRPHWLPHV ZH GRQ
W GR LW FOHDUO\ HQRXJK RU LQ D PDQQHU            
\RX GLJ  EXW DW OHDVW 7DSH 2S FRPHV DFURVV DV UHDO DQG KXPDQ             
7KHUH DUH SOHQW\ RI RWKHU SODFHV RQH FDQ JR IRU QRQRSLQLRQV DQG           
UHZULWWHQ SUHVV UHOHDVHV  , KRSH SHRSOH ZDON DZD\ IURP UHDGLQJ          

7DSH 2S ZLWK VRPHWKLQJ OHDUQHG RU DQ LGHD WR WU\ %HWWHU WKDW WKDQ            
ZDWFKLQJ DQ HGLWRU WU\LQJ WR GHIHQG KLV HWKLFV RYHU D UHYLHZ RI D              
PLFURSKRQH¶&UDQH

7KH QDWXUH RI WKLV LQWHUDFWLRQ LWVHOI LV UDWKHU LQWHUURJDWLYH ZLWK -DPHV GHQRXQFLQJ           
WKH EHKDYLRXU RI WKH HGLWRULDO VWDII DQG V\VWHPDWLFDOO\ DVVHUWLQJ KLV RZQ DXWKRULW\           
WKURXJK UKHWRULFDO GHYLFHV &UDQH¶V UHVSRQVH WKHQ DUJXDEO\ FRPHV DFURVV DV         
UDWKHU GHIHQVLYH DV KH LV FRPSHOOHG WR MXVWLI\ KLV SUHYLRXV VWDWHPHQWV 7KH LQWHUSOD\            
EHWZHHQ WKHVH DFWRUV LV GHPRQVWUDWLYH RI WKH SXVKSXOO UHODWLRQVKLS VLPLODUO\         
H[SORUHG E\ +HZDUG  LQ UHODWLRQ WR WKH DXGLRSKLOH FRPPXQLW\ DV ZHOO DV WKH             
FXPXODWLYHFRFRQVWUXFWLRQRIVFULSW2XGVKRRUQDQG3LQFK

0DVFXOLQLW\

)XUWKHU HYLGHQFH RI H[FOXVLRQ ZLWKLQ 7DSH 2S FDQ EH REVHUYHG WKURXJK DQ           
H[DPLQDWLRQ RI WKH DIRUHPHQWLRQHG WURSH RI PDVFXOLQLW\ +DYLQJ ZLWQHVVHG KRZ WKH          
PDJD]LQH¶V GHVWUDWLILHG VWUXFWXUH LPSDFWV WKH SHUSHWXDWLRQ RI JHDU IHWLVKLVP LW LV          
HTXDOO\ VLJQLILFDQW WR REVHUYH LWV HIIHFW XSRQ SHUIRUPDQFHV RI PDVFXOLQLW\ ZLWKLQ WKH           
FRPPXQLW\ OHWWHUV VHFWLRQ )ROORZLQJ WKH ZRUN RI )RXFDXOW ZLWK UHVSHFW WR SRZHU           
NQRZOHGJH DQG H[FOXVLYLW\     , DUJXH WKDW PDVFXOLQLW\ IXQFWLRQV           
DV D PHDQV RI DVVHUWLQJ GRPLQDQFH ODUJHO\ WKURXJK WKH DUWLFXODWLRQ RI JHDU           
IHWLVKLVP WKH SUHVHQFH RI µWHFKQRSRUQ¶ %HQQHWW F  DQG JHQGHUHG µGRPDLQ          
DFTXLVLWLRQ¶ DQG WKXV DWWHPSWV WR LQKLELW PDVFXOLQHGHYLDQW JHQGHU SHUIRUPHUV¶ ULJKWV         
WR VSHHFK DQG ULJKWV WR NQRZOHGJH ZLWKLQ WKH 7DSH 2S DUFKLYH 7KRPSVRQ DQG            
0F,QW\UH  ,Q &KDSWHU 7KUHH , H[SORUHG WKH VRFLDO FRQVWUXFWLRQ RI JHQGHU           
XVLQJ WKH ZRUN RI %XWOHU  DQG WKH VRFLDO FRQVWUXFWLYLVW PHWKRGRORJ\ RI           
JHQGHUVFULSW YDQ 2RVW   7KH IROORZLQJ ZRUN DFWV DV DQ H[WHQVLRQ RI WKLV             
E\ H[DPLQLQJ ILUVWKDQG WKH JHQGHUVFULSW RI 7DSH 2S DV D VSHFLILF FRPPXQLW\ ZLWKLQ            
WKHDXGLRWHFKQRORJ\GRPDLQ
:KHQ DVNHG GXULQJ DQ LQWHUYLHZ $SSHQGL[ $ KRZ KH WKRXJKW 7DSH 2S KDG            
FRQWULEXWHG WR WKH GLDORJXH FRQFHUQLQJ JHQGHU HLWKHU LQWHQWLRQDOO\ RU XQLQWHQWLRQDOO\         
ZLWKLQWKHDXGLRWHFKQRORJ\FRPPXQLW\HGLWRU/DUU\&UDQHH[SODLQHG

µ:H ZDQWHG WR EH LQFOXVLYH RI SHRSOH WKDW IHOW UHFRUGLQJ ZDV D           
PLGGOHDJHG ER\V
 FOXE WKDW WKH\ KDG QR SODFH LQ , WU\ DQG ILQG DUWLFOHV             
WKDW EXFN WKH RYHUZKHOPLQJ ³ZKLWH PDOH´ WUHQG ZKHQ , FDQ %XW LQ WKH            
HQGLW
VDOODERXWWKHDUWEHLQJPDGH¶$QQHWWV

)URP WKLV ZH FDQ GLVFHUQ WKDW &UDQH SXUSRVHIXOO\ VHHNV RXW DUWLFOHV WKDW HQJDJH            
ZLWK D EURDGHU GHPRJUDSKLF KRZHYHU KLV UHIHUHQFH WR WKH DOOHJHG VFDUFLW\ RI           
WKHVH VRXUFHV XOWLPDWHO\ SRLQWV WR WKH UHODWLYHO\ SRRU DVVLPLODWLRQ RI QRQPDVFXOLQH          
UHFRUGLVWV LQWR WKH DXGLR WHFKQRORJ\ FRPPXQLW\ DQG WKXV VSHDNV RI D FRQVLGHUDEOH           
ODFN RI UHSUHVHQWHG GLYHUVLW\ :KHQ DVNHG VSHFLILFDOO\ DERXW KRZ KH KDV VHHQ WKH            
GLVFRXUVH VXUURXQGLQJ JHQGHU GHYHORS RU FKDQJH ZLWKLQ WKH DXGLR WHFKQRORJ\         
FRPPXQLW\$SSHQGL[$&UDQHRIIHUHGWKHIROORZLQJUHVSRQVH

µ,
P QRW VXUH LW
V FKDQJHG , ZLVK :H
YH DFWXDOO\ UHIXVHG FHUWDLQ          
DGYHUWLVLQJ WKDW ZH IHOW ZDV REMHFWLI\LQJ ZRPHQ EXW DW WKH WLPH ZH           
PDGH QR VWLU DERXW LW DQG PRYHG RQ $W OHDVW LI \RX VD\ ³1R´ RQFH              
WKHQ WKH\ PLJKW QRW VHQG DQRWKHU DG OLNH WKDW \RXU ZD\ :H
YH ODLG            
SUHWW\ ORZ RQ WKDW DV WKHUH GLGQ
W VHHP WR EH D QHHG WR KXPLOLDWH WKH              
DGYHUWLVHUV RU SXEOLFLW\ ILUPV LQYROYHG :KHQ \RX JR WR WUDGH VKRZV          
DQG PDQXIDFWXUHUV WHOO \RX ZKHUH WKH KRW ³ERRWK %HWWLHV´ DUH WKHQ \RX           
NQRZ LW
V VWLOO DOO IXFNHG , GRQ
W GLVFULPLQDWH LQ DQ\ ZD\ LQ P\ OLIH RU LQ               
WKH VWXGLR (YHU\ JRRG VWXGLR UDW NQRZV WKDW PXVLFLDQV DQG UHFRUGLVWV          
FRPH LQ DOO VL]HV JHQGHUV DQG FRORUV VR WKHUH
V QR SRLQW LQ WKLQNLQJ            
RWKHUZLVH ,
YH WUDLQHG D QXPEHU RI ZRPHQ WR UHFRUG 0\ VWXGLR          
PDQDJHU LV D ZRPDQ DQG VKH
V DOVR DQ DPD]LQJ HQJLQHHU DQG          
SURGXFHU¶$QQHWWV

:KDW LV SHUKDSV PRVW VLJQLILFDQW ZKHQ FRQVLGHULQJ WKLV VWDWHPHQW LV &UDQH¶V          
VXJJHVWLRQ WKDW WKHUH KDYH EHHQ QR VLJQLILFDQW FKDQJHV ZLWKLQ WKH DXGLR GRPDLQ           
GLVFRXUVH ZLWK UHVSHFW WR JHQGHU DQG LWV LPSOLFDWLRQV IRU SDUWLFLSDWLRQ 7KpEHUJH KDV           
VLPLODUO\ LGHQWLILHG WKH SHUSHWXDWLRQ RI WKLV WURSH ZLWKLQ WKH PXVLF SUHVV VWDWLQJ           
µJHQGHU VWHUHRW\SLQJ FRQWLQXHV WR EH DQ HVVHQWLDO FKDUDFWHULVWLF RI YLUWXDOO\ DOO PXVLF           
LQGXVWU\ PDUNHWV DV FRQWHPSRUDU\ PDJD]LQH IRUPDWV DQG DG FDPSDLJQV DWWHVW¶         
7KpEHUJH   ,W LV LPSRUWDQW WR UHPHPEHU KHUH DV SUHYLRXVO\ GLVFXVVHG LQ            
&KDSWHU 7KUHH WKDW 7DSH 2S LV UHOLDQW XSRQ DGYHUWLVLQJ DQG VSRQVRUV WR VXSSRUW WKH             
PDJD]LQH ILQDQFLDOO\ ,W FDQ WKHUHIRUH EH LQIHUUHG WKDW &UDQH¶V DSSDUHQW UHOXFWDQFH WR           
µKXPLOLDWH¶ DGYHUWLVHUV LV SDUWLDOO\ URRWHG LQ KLV VHQVH RI VHOISUHVHUYDWLRQ $QQHWWV          
 'HVSLWH WKLV KRZHYHU LVVXH  RI 7DSH 2S GUDZV VSHFLILF DWWHQWLRQ WR WKH             
H[SORLWDWLRQ RI ZRPHQ ZLWKLQ PDUNHWLQJ DQG DGYHUWLVLQJ LQ DQ DUWLFOH WLWOHG *HQGHU           
&UDQHVWDWHV

µ2QH WKLQJ WKDW KDV UHDOO\ EHHQ SLVVLQJ PH RII ODWHO\ WKRXJK KDV EHHQ            
VRPH RI WKH DGV LQ RWKHU UHFRUGLQJ PDJD]LQHV , NQRZ LW¶V QRW WKH            
HGLWRUV >VLF@ IDXOW DQG DGYHUWLVLQJ VDOHV SHRSOH VRPHWLPHV QHYHU HYHQ         
VHH WKH DGV WKH\ SXOO LQ XQWLO WKH\ DUH UXQ VR , FDQ¶W EODPH WKH VWDII RI                

WKHVH ILQH PDJV DW DOO %XW WKHVH DGV RIIHQG WKH KHOO RXW RI PH               
7KHVH DGV DUH WKH ZRUVW RIIHQGHUV EXW RWKHU FRPSDQLHV XVH ZRPHQ          
DV VH[REMHFWV WR JHW WKH UHDGHUV >VLF@ DWWHQWLRQ OLNH D FHUWDLQ DG ZLWK            
D ZRPHQ JHWWLQJ RXW RI WKH VKRZHU DQG WKH ZRUG ³VWULS´ DERYH KHU            
:KDW WKH KHOO GRHV WKLV KDYH WR GR ZLWK DXGLR" , XQGHUVWDQG WKH QHHG             
WR VHOO SURGXFW EXW OHWV >VLF@ KDYH WKH SURGXFW VHOO LW QRW SLFWXUHV RI             
VFDQWLO\FODG ZRPHQ RU GHPHDQLQJ WH[W 'RQ¶W WKHVH FRPSDQLHV       
UHDOL]HWKDWZRPHQEX\WKHLUSURGXFWVWRR"¶&UDQH

%\ HVWDEOLVKLQJ GLVFRXUVHV WKDW REMHFWLI\ ZRPHQ DXGLR WHFKQRORJ\       
PDJD]LQHV SHUSHWXDWH WKH LGHD RI WHFKQRORJ\ DV D KHJHPRQLF PDVFXOLQH GLVFLSOLQH          
D FRQFHSW WKDW , KDYH GHPRQVWUDWHG GUDZV RQ DQWLTXDWHG QLQHWHHQWK FHQWXU\ QRWLRQV           
RI SXEOLF DQG SULYDWH JHQGHU UROHV DQG LQVFULEHV WKHP RQWRLQWR WHFKQRORJLHV %D\P           
 :ROIH  +HZDUG  'RXJODV  &DPSEHOO  ,W VKRXOG EH           
UHFRJQLVHG KRZHYHU WKDW WKH DFWLRQV RI ERWK &UDQH DQG 7DSH 2S PDJD]LQH DUH            
VLJQLILFDQW LQ DVVHPEOLQJ DQG SURPRWLQJ D GHJUHH RI UHVLVWDQFH RU UXSWXUH WR VXFK            
H[FOXVLYH GLVFRXUVHV QRWDEO\ WKURXJK WKH PDJD]LQH¶V OHWWHUV VHFWLRQ ,Q LVVXH           
0DULO\QQ6HLWVUHVSRQGVWR&UDQH¶VDUWLFOH

µ7KDQNV IRU \RXU UHFHQW DUWLFOH RQ ³*HQGHU´ , DP D ZRPDQ ZKR SOD\V            
MD]] ZULWHV PXVLF IRU P\ RZQ UHFRUG ODEHO DQG GRHV PRVW RI WKH            
HQJLQHHULQJ LQ WKH UHFRUGLQJ VWXGLR WKDW , GHVLJQHG DQG EXLOW )DFH WR           
IDFH DQG RQ WKH SKRQH JHQGHU GLVFULPLQDWLRQ VHHPV WR EH GLPLQLVKLQJ          
EHFDXVH LW
V LQWHUDFWLYH DQG , FDQ WDON WHFKWDON DQG HVWDEOLVK         
FUHGLELOLW\ ULJKW DZD\ %XW LQ WUDGH PDJD]LQHV LW LV UDPSDQW ,          
VRPHWLPHV IXPH DV , OHDI WKURXJK PDJD]LQHV DQG WHFKQLFDO        
QHZVOHWWHUV ILOOHG ZLWK ³JX\V RQO\´ WDON DQG ULGLFXORXV DGV VXFK DV WKH           
6\PHWUL[ ³VRIW VTXHH]H´ FRPSUHVVRU DG D IHZ \HDUV EDFN IHDWXULQJ         
QRW D FRPSUHVVRU EXW D ZRPDQ
V EUHDVWV , VWLOO UHIXVH WR EX\ SURGXFWV            
IURP WKLV PDQXIDFWXUHU 6R WKDQNV WR 7DSH 2S IRU \RXU DUWLFOH DQG           
SKRWRV RI ZRPHQ LQ WKH DXGLR LQGXVWU\ ZKR DUH GRLQJ PRUH WKDQ           
SRXULQJWKHFRIIHH¶6HLWV

:KLOVW 6HLWV VXJJHVWV WKDW JHQGHU GLVFULPLQDWLRQ DSSHDUV WR EH GLPLQLVKLQJ LW LV           
LPSRUWDQW WR GHFRQVWUXFW ZK\ WKLV LV WKRXJKW WR EH WKH FDVH 6HLWV¶ VXJJHVWLRQ WKDW             
µWHFKWDON¶ DOORZV KHU WR µHVWDEOLVK FUHGLELOLW\¶ LELG HYLGHQFHV WKDW LQ RUGHU WR HQJDJH            
LQ DXGLR WHFKQRORJ\ GLVFRXUVH RQH PXVW HQXQFLDWH IROORZLQJ WKH OLPLWV RXWOLQHG E\           
WKH IXQFWLRQ LWVHOI )RXFDXOW  DFTXLUH WKH GRPDLQ 7KRPVRQ DQG 0F,QW\UH          
 DQG SHUIRUP DV UHTXLUHG E\ WKH UHOHYDQW DUFKLYH DQG JHQGHUVFULSW VR DV WR             
EHFRPH SHUFHSWLEOH YLVLEOH DQG WKXV DEOH WR DFW )RXFDXOW   &RQVLGHULQJ           
WKH SK\VLFDO DQG LGHRORJLFDO GLVWDQFLQJ RI ZRPHQ IURP WKH DXGLR WHFKQRORJ\ LQGXVWU\           
.HLJKWOH\  WKH QHFHVVLW\ RI FRQIRUPLQJ WR WKLV KHJHPRQLF GLVFRXUVH LQ RUGHU           

WR DVVXPH DJHQF\ LV UHLQIRUFHG VHH &KDSWHU 7KUHH 6HLWV¶ REVHUYDWLRQV QRW RQO\           
XQGHUOLQH WKH H[WHQW WR ZKLFK H[FOXVLYLW\ KDV SHUPHDWHG WKH GRPDLQ EXW DOVR           
LOOXPLQDWH WKH PHGLDWHG SUDFWLFHV RI PDUJLQDOLVHG UHFRUGLVWV WKDW DUH PDGH         
QHFHVVDU\ IRU SDUWLFLSDWLRQ 7R FODULI\ 6HLWV DUJXDEO\ SHUSHWXDWHV DQG WKXV         
QRUPDOLVHV WKH LPSOLFLW GLFKRWRPRXV KLHUDUFK\ RI NQRZOHGJH LQ RUGHU WR DVVXPH RU           
UHWDLQ KHU VWDWXV DV D YLVLEOH RU SHUFHSWLEOH DJHQW DV FDQ EH REVHUYHG ILUVWKDQG DW              
WKH VWDUW RI KHU OHWWHU µ, DP D ZRPDQ ZKR SOD\V MD]] ZULWHV PXVLF IRU P\ RZQ UHFRUG                 
ODEHO DQG GRHV PRVW RI WKH HQJLQHHULQJ LQ WKH UHFRUGLQJ VWXGLR WKDW , GHVLJQHG DQG              
EXLOW¶  +HUH LW LV RQO\ SRVVLEOH IRU 6HLWV WR GHILQH KHU DELOLWLHV ZLWKLQ WKH WHUPV               
RXWOLQHG DQG H[SHFWHG RI KHU E\ WKH GRPLQDQW GLVFRXUVH DQG WKH DUFKLYH LWVHOI 7KH             
SUHVHQFH RI GHWDLOV WKDW VWUHVV WHFKQLFDO FRPSHWHQFH WKH PDVFXOLQH DUH         
QHFHVVDULO\ ZLHOGHG WR HVWDEOLVK FUHGLELOLW\ DQG YLVLELOLW\ ZLWKLQ D PDVFXOLQH GRPDLQ          
2QH FDQ WKHUHIRUH PDNH WKH DUJXPHQW WKDW 6HLWV PXVW QRUPDOLVH WKH H[FOXVLYH           
IHDWXUHV RI WKLV GLVFRXUVH WKURXJK KHU DFWLRQV RI SDUWLFLSDWLRQ DQG WKXV FRQIRUPLW\           
UDWKHU WKDQ RSSRVLWLRQ UHVXOWLQJ LQ H[FOXVLRQ RU LQYLVLELOLW\ LQ RUGHU WR SDUWLFLSDWH ,W            
LV RQO\ E\ HQXQFLDWLQJ DV UHTXLUHG E\ WKH DXGLR WHFKQRORJ\ GRPDLQ WKDW RQH LV DEOH              
WR EHFRPH YLVLEOH DQG WKXV HQJDJH LQ DQ\ GLDORJXH RU GLVFXVVLRQ LQ WKH ILUVW             
LQVWDQFHWKXVUHQGHULQJUXSWXUHWKURXJKQRQFRQIRUPLW\ODUJHO\LQHIIHFWLYH
%RWK 7KpEHUJH   DQG &UDQH $QQHWWV  FULWLFDOO\ SRLQW WR          
PDVFXOLQLW\ ZLWKLQ DGYHUWLVLQJ DQG WUDGH VKRZV DV NH\ FRQWULEXWRU\ HOHPHQWV WR          
H[FOXVLRQ VHH DOVR &KDSWHU 7KUHH ZLWK UHVSHFW WR WKLV LQWHUGHSHQGHQW µGRXEOH          
SURGXFWLRQ¶ LQGXVWU\ $V %HQQHWW KDV QRWHG DXGLR WUDGH VKRZV IXQFWLRQ ODUJHO\ WR           
GHPRQVWUDWH WKH ODWHVW HTXLSPHQW VHH µWHFKQRSRUQ¶ F  FXOWLYDWLQJ JHDU         
IHWLVKLVDWLRQ DQG WKXV D SULYLOHJH RI WHFKQLFDO XQGHUVWDQGLQJ +HZDUG  7KH          
SUHVHQFH RI VRFDOOHG ERRWK %HWWLHV $QQHWWV  DW WKHVH HYHQWV VHUYHV WR           
HPSKDVLVH WKH H[WHQW WR ZKLFK ZRPHQ DUH PDUJLQDOLVHG WKURXJK REMHFWLILFDWLRQ DQG          
WKXV UHVWULFWHG IURP SDUWLFLSDWLQJ RQ DQ HTXDO IRRWLQJ ZLWK PDVFXOLQH SHUIRUPDQFHV          
LQ WKH GLVFXVVLRQ RI DXGLR WHFKQRORJ\ 'LVFXVVLQJ WKH SHUVLVWHQW REMHFWLILFDWLRQ RI          
ZRPHQDWDWUDGHHYHQW&UDQHREVHUYHV

µ$W D UHFHQW 1$00 VKRZ RQH RI WKH FRPSDQLHV EHLQJ UHSUHVHQWHG          
WKHUH KDG D ERRWK ZLWK D KRW WXE IXOO RI SRUQ VWDUV WKDW DWWHQGHHV FRXOG              
FOLPE LQ ZLWK :KDW FDQ , VD\"  , GRQ¶W HYHU ZDQW DQ\RQH IHPDOH RU              
PDOH WR JHW D IHHOLQJ WKDW WKH ³UHFRUGLQJ FOXE´ LV FORVHG RII WR WKHP             
EHIRUH WKH\ HYHQ JHW LQ WKH GRRU ,W ZLOO EH D ORQJ EDWWOH¶ &UDQH               



7KH PDUJLQDOLVDWLRQ DQG REMHFWLILFDWLRQ RI ZRPHQ DW PDMRU LQGXVWU\ HYHQWV         
SHUSHWXDWHV D GLVFRXUVH WKDW SRVLWLRQV ZRPHQ DV VXERUGLQDWHV ZLWKLQ D SUREOHPDWLF          
GLFKRWRP\ )RXFDXOW   ,Q WKLV ZD\ DGYHUWLVLQJ DQG SURPRWLRQ FDQ EH           
FRQVLGHUHG WR IHHG LQWR WKH FRPPXQLW\ GLVFRXUVH RQ JHQGHU DQG VR SRVVHVV D JUHDW             
GHDO RI DXWKRULW\ LQ VKDSLQJ WKH QDWXUH DQG H[WHQW RI ZRPHQ
V RU LQGHHG DQ\             
PDVFXOLQHGHYLDQW IRUP RI SDUWLFLSDWLRQ 7KH IROORZLQJ OHWWHU WDNHQ IURP LVVXH  RI           
7DSH 2S VLPLODUO\ FLWHV WUDGH HYHQWV DV D VLWH RI GLVFULPLQDWLRQ DJDLQVW ZRPHQ            
ZLWKLQWKHLQGXVWU\

µ8VXDOO\ ,
P ILQH ZLWK DOZD\V EHLQJ WKH RQO\ JLUO ZRUNLQJ ZLWK D EXQFK            
RI JX\V RQ DXGLR SURMHFWV PD\EH ,
YH MXVW EHHQ WKLQNLQJ DERXW LW PRUH            
EXW ODWHO\ , WKLQN LW
V ULGLFXORXV ,
P WKH DQDORJ VWXGLR LQWHUQ DW 7KH            
(YHUJUHHQ 6WDWH &ROOHJH ,
P OHDUQLQJ HOHFWURQLFV DQG EXLOGLQJ D WXEH         
SUHDPS ,
P UHFRUGLQJ DQG GRLQJ OLYH VRXQG IRU EDQGV EODK EODK          
HWF 6R ,
P EXLOGLQJ D EDVV FDELQHW DQG , FDOOHG &DUYLQ WR JHW VRPH             
VSHDNHU VSHFV DQG WKH JX\ FDOOHG PH ³OLWWOH ODG\´ JUDQWHG , VRXQG OLNH            
D OLWWOH NLG RQ WKH SKRQH EXW , NQHZ ZKDW , ZDV WDONLQJ DERXW , ZHQW WR                
KHOS WHDFK DQ DXGLR FODVV WR XVH WKH  WUDFN VWXGLRV DQG WKHUH ZHUH             
RQO\ WZR ZRPHQ RXW RI HLJKWHHQ 7KHQ , ZHQW WR WDON WR DQRWKHU DXGLR             
FODVV ZKHUH RXW RI QLQHWHHQ NLGV WKHUH
V RQO\ RQH JLUO ZKR ZDVQ
W           
HYHQ WKHUH $QG LI \RX UHDOO\ ZDQW PH WR YHQW ,
OO WHOO \RX DERXW WKH JX\               
DW RQH RI WKRVH PHGLD VKRZV ZKR VDLG ZKHQ , ZDV ORRNLQJ DW VRPH             
SDWFK FDEOHV ³*LUO
V OLNH WKH FRORUHG RQHV´ 6R \RX NQRZ \HV WKRVH           
WKLQJV PDNH PH PDG DV LQVWDQFHV EXW DV D ZKROH ,
P PRUH DQQR\HG            
ZLWK WKH ZRPHQ ZKR MXVW GRQ
W VHHP WR EH LQWHUHVWHG LQ WU\LQJ WR HQWHU             
WKLV ILHOG +RZ FRPH" ,W
V VR PXFK IXQ DQG WKHUH DUH VR PDQ\ GLIIHUHQW             
RSWLRQV WR IRFXV RQ , GRQ
W ZDQW WR EH WUHDWHG DV VRPH RGGLW\ VSHFLDO             
H[FHSWLRQ RU WKDW , GRQ
W NQRZ P\ VKLW 'RQ
W DVN IRU VSHFLDO KHOS DQG             
GRQ
W DFFHSW LW 7KHUH LV QR UHDVRQ ZK\ WKLV LV VXFK D PDOH GRPLQDWHG             
DUHD <HV WKHUH DUH D ORW RI ER\V ZKR KDYH SXVK\ ELJ KHDGV EXW             
WKLQJV FDQ FKDQJH  EH VWURQJ DQG JHW \RXU KDQGV RQ WKRVH IDGHUV ,             
DOVR ZDQWHG WR VD\ WKDW WKLV 
]LQH KDV VRPH UHDOO\ DPD]LQJ DUWLFOHV           
DQG KLQWV DQG GRHV D JRRG MRE DW EULQJLQJ JLUOV LQWR WKH SLFWXUH            
7KDQNV¶0DUWLQ

0DUWLQ¶V OHWWHU H[HPSOLILHV VHYHUDO RI WKH WRSLFV SUHYLRXVO\ GLVFXVVHG LQ SDUWLFXODU          
WKH SHUFHLYHG LPSRUWDQFH RI HVWDEOLVKLQJ FUHGLELOLW\ ZKHQ SHUFHLYHG DV D         
PDVFXOLQHGHYLDQW JHQGHU LGHQWLW\ DV ZHOO DV WKH LQVWLWXWLRQDOLVHG JHQGHU        
GLVFULPLQDWLRQ DW LQGXVWU\ WUDGH HYHQWV 0DUWLQ¶V OHWWHU DWWULEXWHV SDUWLFLSDWRU\        
LPEDODQFH ZLWK UHJDUGV WR WKH DXGLR LQGXVWU\ WR µER\V ZKR KDYH SXVK\ ELJ KHDGV¶             
LELG :KLOVW WKLV HFKRHV WKH SULYLOHJLQJ RI WHFKQLFDO NQRZOHGJH QRWHG E\ +HZDUG           
 DQG LQGHHG WKH SUHVHQFH RI PDQVSODLQLQJ DV QRWHG E\ 5RWKPDQ  DQG            
6ROQLW  LW LV LPSRUWDQW WR UHFRJQLVH WKDW WKH LQGXVWU\ LV GLIILFXOW WR SHQHWUDWH DV              

D UHVXOW RI WKH SHUYDVLYH QDWXUH RI D GLVFULPLQDWRU\ GLVFRXUVH WKDW W\SLILHV DOPRVW DOO             
VRFLDO LQWHUDFWLRQ LQ WKLV LQVWDQFH RQH WKDW IDYRXUV D PDVFXOLQH JHQGHU          
SHUIRUPDQFH
:KLOVW WKH OHWWHUV GLVFXVVHG WKXV IDU GHPRQVWUDWH WKDW WKHUH H[LVWV D GLDORJXH           
VXUURXQGLQJ WKH WURSH RI JHQGHU DQG WKXV GRPLQDQW PDVFXOLQLW\ ZLWKLQ 7DSH 2S           
PDJD]LQH LW LV VWLOO YHU\ PXFK DQ LVVXH WKDW JRHV XQFKDOOHQJHG ZLWKLQ WKH ZLGHU             
GRPDLQ :LWKLQ 7DSH 2S LWVHOI ZRPHQ RQO\ PDNH XS IRXU SHUFHQW RI WKH RYHUDOO             
UHDGHUVKLS $SSHQGL[ % DQG ZKLOVW &UDQH PD\ VHHN RXW LQWHUYLHZV WKDW GHDO           
GLUHFWO\ ZLWK LVVXHV RI GLVFULPLQDWLRQ IRU H[DPSOH LVVXH  FRQWDLQV DQ LQWHUYLHZ           
ZLWK 7HUUL :LQVWRQ RI :RPHQ¶V $XGLR 0LVVLRQ ZKR DUH GLVFXVVHG LQ &KDSWHU 6L[            
WKLV LQ LWVHOI LV SUREOHPDWLF DV ZRPHQ DUH RIWHQ VRXJKW RXW WR GLVFXVV GLVFULPLQDWLRQ             
DQG H[FOXVLYH DV RSSRVHG WR WKH FUDIW RI DXGLR HQJLQHHULQJ LWVHOI 0RUH WKDQ WKLV WKH              
VRPHZKDW KRUL]RQWDO VWUXFWXUH RI WKH PDJD]LQH HQVXUHV WKDW LW ODUJHO\ IXQFWLRQV DV D            
SODWIRUP IRU WKH PDMRULW\ DQG WKHLU RSLQLRQV PDNLQJ LW DQ LGHDO DYHQXH IRU WKH             
SHUSHWXDWLRQ RI WKH KHJHPRQLF GLVFRXUVH ZKLOVW RIIHULQJ WKH SRWHQWLDO IRU UXSWXUH          
/RRNLQJ RQFH DJDLQ DW LVVXH  WKH IROORZLQJ OHWWHU IURP %UXFH %DUQHV SXEOLVKHG            
DORQJVLGH 7DPP\ 0DUWLQ¶V GHPRQVWUDWHV KRZ 7DSH 2S IXQFWLRQV DV DQ RSHQ          
SODWIRUPLQWKLVFDSDFLW\

µ, HQMR\ \RXU RII EHDW SXEOLFDWLRQ YHU\ PXFK DV , WHQG WR HQMR\ PRVW             
ZKR FRYHU WKH WRSLF RI SUR DXGLR ,
G OLNH WR DGG P\ FRPPHQWV            
UHJDUGLQJ WKH JHQGHU LVVXH LI , PD\ )LUVW RII LWV WUXH ZH VWLOO VHH DQ              
RFFDVLRQDO DG XVLQJ ZRPHQ WR VHOO DXGLR SURGXFWV %XW KH\ VH[ VHOOV           
DOZD\V KDV DQG DOZD\V ZLOO LW
V WKH $PHULFDQ ZD\ 6RPH ZRPHQ ILQG           
WKLV W\SH RI DGYHUWLVLQJ RIIHQVLYH %HLQJ PDOH P\VHOI , FDQ UHODWH WR           
WKLV DSSURDFK RI DGYHUWLVLQJ EXW LWV ³QHYHU´ LQIOXHQFHG PH RQH ZD\ RU           
WKH RWKHU 7UXH LW GRHV JHW P\ DWWHQWLRQ DQG WKDW
V DERXW LW 7KH\ VD\             
PHQ KDYH D VH[XDO WKRXJKW HYHU\  VHFRQGV 6R \RX FDQ LPDJLQH           
WKLV JURXS RI KRUQ\ PHQ VHWWLQJ DURXQG VRPH DG DJHQF\ WU\LQJ WR           
FRPH XS ZLWK WKH ZLQQLQJ DG WR SOHDVH WKHLU FOLHQW ZKR LQ WXUQ LV             
DQRWKHU JURXS RI KRUQ\ PHQ /HW
V IDFH LW SHRSOH *RG PDGH ZRPHQ           
WR JLYH PHQ ³)HYHU´ DQG WKH\ '2 ,W
V DOO SDUW RI EHLQJ KXPDQ (YHQ             
WKRXJK WKH SHUFHQWDJH RI ZRPHQ LQ SUR DXGLR LV ORZ LW GRHV QRW            
KRZHYHU SUHYHQW DQ\ ZRPDQ ZKR LV JRRG DW WKHLU FUDIW DQG PRVW RI            
WKHP DUH IURP EHLQJ DFFHSWHG RU EHLQJ VXFFHVVIXO LQ SUR DXGLR $Q           
RXWVWDQGLQJ H[DPSOH ZRXOG EH /HVOLH $QQ -RQHV 2Q D UHFHQW WULS WR           
/$ , VDZ PRUH ZRPHQ EHKLQG WKH ELJ ERDUGV WKDQ RQH ZRXOG JXHVV            
RWKHUZLVH,UHVWP\FDVH¶%DUQHV

%DUQHV¶ OHWWHU LV IXQGDPHQWDOO\ GLVPLVVLYH %\ DWWHPSWLQJ WR GLPLQLVK        
SHUFHSWLRQV RI H[FOXVLYH PDVFXOLQLW\ %DUQHV PDNHV EURDG DQG XQIRXQGHG        

DVVHUWLRQV DV WR WKH VHYHULW\ DQG ZLGHVSUHDG QDWXUH RI JHQGHUHG SDUWLFLSDWLRQ WR VXLW            
KLV RZQ SUHIHUHQFHV +LV OHWWHU LV SDUWLFXODUO\ GLVPLVVLYH RI WKH QRUPDOLVHG          
VH[XDOLVDWLRQ RI ZRPHQ ZLWKLQ WKH DXGLR WHFKQRORJ\ LQGXVWU\ %DUQHV LV VLPLODUO\          
LQFDSDEOH RI HPSDWKLVLQJ ZLWK WKRVH DIIHFWHG E\ WKH GLVFULPLQDWLRQ KH QRUPDOLVHV          
SUHIHUULQJ LQVWHDG WR UHIRFXV WKH GLVFXVVLRQ WRZDUGV KLV RZQ SUHGLVSRVLWLRQ µ*RG          
PDGH ZRPHQ WR JLYH PHQ ³)HYHU´ DQG WKH\ '2¶ LELG ,URQLFDOO\ WKHQ %DUQHV LV             
XQDEOH WR FRPSUHKHQG KRZ WKH JHQGHU GLVFULPLQDWLRQ KH HVSRXVHV KDV WKH SRWHQWLDO           
WR GHWHU ZRPHQ IURP SDUWLFLSDWLQJ 3ODWIRUPV VXFK DV 7DSH 2S WKHQ ZKLOVW HIIHFWLYH            
LQ DFWLQJ DV PHGLDWRUV PRUH RIWHQ WKDQ QRW VHUYH WR SHUSHWXDWH WKH KHJHPRQLF            
GLVFRXUVHHYHQZKLOVWRIIHULQJSRVVLELOLWLHVWRFULWLTXHLW
7KH SRWHQWLDO UHLQVFULSWLRQ RI WKLV SUREOHPDWLF GLVFRXUVH FDQ EH ZLWQHVVHG         
ILUVWKDQG E\ UHIRFXVLQJ RQH¶V DWWHQWLRQ WR 7DPP\ 0DUWLQ¶V HDUOLHU VWDWHPHQW ZLWK          
UHVSHFW WR JHQGHU LPEDODQFH ZLWKLQ WKH DXGLR FRPPXQLW\ µ8VXDOO\ ,
P ILQH ZLWK           
DOZD\V EHLQJ WKH RQO\ JLUO ZRUNLQJ ZLWK D EXQFK RI JX\V RQ DXGLR SURMHFWV PD\EH              
,
YH MXVW EHHQ WKLQNLQJ DERXW LW PRUH EXW ODWHO\ , WKLQN LW
V ULGLFXORXV¶  7KH              
XQFHUWDLQW\ SUHVHQWHG KHUH LV VXJJHVWLYH RI D QRUPDOLVHG FRQFHSWLRQ RI JHQGHUHG          
SDUWLFLSDWLRQ DV D FRPSRQHQW RI GLVFRXUVH WKDW RIWHQ SDVVHV XQFKDOOHQJHG ,W VKRXOG           
EH QRWHG KHUH WKDW WKH YHU\ SRVVLELOLW\ RI FKDOOHQJLQJ GLVFRXUVH LV KHDYLO\ UHOLDQW            
XSRQ WKH QDYLJDWLRQ DQG VDWLVIDFWLRQ RI D VWULFW VHW RI FULWHULD $V , KDYH SUHYLRXVO\              
VXJJHVWHG D IDLOXUH WR IROORZ WKH DXGLR GRPDLQ¶V HQXQFLDWLYH IXQFWLRQ UHVXOWV LQ           
HIIHFWLYH LPSHUFHSWLELOLW\ WKXV GHFUHDVLQJ WKH SRWHQWLDO IRU UXSWXUH 7KH DVVHUWLRQ RI          
RQH¶V OHJLWLPDF\ DV D SDUWLFLSDQW LV , DUJXH ZKROO\ GHSHQGHQW XSRQ WKH DFTXLVLWLRQ            
DQG DUWLFXODWLRQ RI D KHJHPRQLF PDVFXOLQH GLVFRXUVH FRQFHUQHG ZLWK WHFKQLFDO         
NQRZOHGJH DQG JHDU IHWLVKLVP 7KHUHIRUH ZKLOVW 0DUWLQ SRLQWV WR QRUPDOLVHG         
SUDFWLFHV DQG GLVFRXUVHV RI JHQGHUHG ODERXU GLYLVLRQ KHU DELOLW\ WR HQXQFLDWH DQG           
WKXV EULQJ LQWR TXHVWLRQ WKHLU SHUSHWXDWLRQ LV GHSHQGHQW XSRQ WKH YHU\ VDPH WURSHV            
WKDW %DUQHV¶ ZLHOGV DV D PHDQV RI REMHFWLILFDWLRQ 0DUWLQ LV WKXV SUHFOXGHG IURP            
SDUWLFLSDWLQJ DV D µVXEMHFW¶ )RXFDXOW   DQG WKXV KHU DELOLW\ WR UHLQVFULEH RU             
HVWDEOLVK DOWHUQDWLYH GLVFRXUVHV LV UHVWULFWHG , FRQWHQG WKHUHIRUH WKDW DOWHUQDWLYH         
PHDQV RI LQVFULSWLRQ PXVW EH VRXJKW RXW E\ WKRVH FRQVLGHUHG H[WHUQDO WR WKH            
KHJHPRQLF PDVFXOLQH PDMRULW\ 3RVVLELOLWLHV LQ OLQH ZLWK WKLV DUJXPHQW DUH SUHVHQWHG          
DQG GLVFXVVHG LQ &KDSWHU 6L[ DORQJVLGH D PRUH GHWDLOHG DQDO\VLV RI PDVFXOLQLW\ DV D             
VRFLDOFRQVWUXFWDQG:RPHQ¶V$XGLR0LVVLRQ
:KLOVW VSDFHV VXFK DV 7DSH 2S DUH DWWHPSWLQJ WR GUDZ DWWHQWLRQ WR LVVXHV RI             
JHQGHU LPEDODQFH WKH KRUL]RQWDO VWUXFWXUDO FRPSRVLWLRQ RI WKH PDJD]LQH HQVXUHV         

WKDW LWV FRQWHQW IUHTXHQWO\ UHIOHFWV WKH GLVFRXUVH RI WKLV IDYRXUHG PDMRULW\ +RZ WKHQ            
GR PRUH ULJLGO\ VWUXFWXUHG DQG HGLWRULDOO\ UHJXODWHG SULQW PHGLD WH[WV HQJDJH DQG           
LQYRNH WKH LVVXHV RI JHQGHU GLVFULPLQDWLRQ DQG JHDU IHWLVKLVDWLRQ" 7KH IROORZLQJ          
FKDSWHU ZLOO H[DPLQH WKH LQGXVWU\ SXEOLFDWLRQ 6RXQG 2Q 6RXQG LQ RUGHU WR IRUP D             
FRPSDUDWLYH GLVFRXUVH DQDO\VLV DORQJVLGH 7DSH 2S DQG IXUWKHU LOOXPLQDWH WKH QDWXUH          
RIFRPPXQLFDWLYHSUDFWLFHVIURPLQVLGHWKLVFRPPXQLW\

&RQFOXVLRQ

7KLV FKDSWHU KDV LQYHVWLJDWHG WKH GLVFRXUVH RI 7DSH 2S PDJD]LQH XVLQJ D           
VHULHV RI UHVHDUFK PHWKRGRORJLHV IURP 6&276 LQFOXGLQJ VFULSW $NULFK            
DQG JHQGHUVFULSW YDQ 2RVW   DV RXWOLQHG LQ SUHYLRXV FKDSWHUV ,Q           
DGGLWLRQ , KDYH DOLJQHG P\ DQDO\VLV ZLWK D VHULHV RI WH[WV FRQFHUQHG ZLWK WKH             
UHODWLYH DJHQF\ DQG SHUFHSWLELOLW\ RI GRPDLQ SDUWLFLSDQWV QRWDEO\ )RXFDXOW  DV          
ZHOO DV 'HOHX]H DQG *XDWWDUL  DV D PHDQV RI LQWHUSUHWLQJ WKH VWUXFWXUDO            
FRPSRVLWLRQ RI WKH WH[W LWVHOI DV ZHOO DV WKH PRGHV RI HQJDJHPHQW LW IDFLOLWDWHV 7KH              
GHPRFUDWLF SRWHQWLDO RI DXGLR WHFKQRORJLHV ZDV FRQVLGHUHG LQ FRLQFLGHQFH ZLWK WKH          
WH[WV RXWOLQHG DERYH 'UDZLQJ RQ WKH FRQFHSW RI WKH UKL]RPH 'HOHX]H DQG *XDWWDUL            
  , KDYH VXJJHVWHG WKDW 7DSH 2S IXQFWLRQV LQ D UHODWLYHO\ KRUL]RQWDO            
FDSDFLW\ WKDW HQDEOHV WKH FRQQHFWLRQ RI YDULRXV µVWUDWD¶ ZLWKLQ WKH DXGLR WHFKQRORJ\           
GRPDLQ WKDW DUH RWKHUZLVH GLVFUHWH FRPSRQHQWV RI D KLHUDUFKLFDO DQG GLFKRWRPRXV          
VWUXFWXUH 7KXV 7DSH 2S DUJXDEO\ IDFLOLWDWHV WKH SRWHQWLDO UXSWXUH RI H[FOXVLYH          
GLVFXUVLYH WURSHV QRWDEO\ D KHJHPRQLF PDVFXOLQH SHUIRUPDQFH DQG WKH        
IHWLVKLVDWLRQ RI WHFKQRORJ\ 2Q WKLV SRLQW , VXJJHVWHG WKDW WKH FRPPXQLW\ OHWWHUV           
VHFWLRQ DOORZV IRU GRPDLQ SDUWLFLSDQWV WR HQDFW WKH µDQWLSURJUDP¶ $NULFK DQG /DWRXU           
  E\ UHLQVFULELQJ WKH FDSDFLWLHV LQ ZKLFK 7DSH 2S FDQ IXQFWLRQ $ GHWDLOHG             
DQDO\VLV RI LQGLYLGXDO UHDGHU DQG HGLWRU FRQWULEXWLRQV ZDV FRQGXFWHG LQ VXSSRUW RI           
WKLV DQG VXSSOHPHQWHG E\ UHOHYDQW PDWHULDO JDLQHG IURP SHUVRQDO H[FKDQJHV ZLWK          
WKH HGLWRU /DUU\ &UDQH DQG ZHE GHYHORSHU 'DYH 0LGGOHWRQ ,Q UHVSRQGLQJ WR WKLV            
SURMHFW¶V UHVHDUFK TXHVWLRQV VHH &KDSWHU 2QH , GHPRQVWUDWHG KRZ 7DSH 2S¶V          
LQWULQVLF VWUXFWXUDO FRPSRVLWLRQ DV D UKL]RPDWLFOLNH WH[W HPERGLHV WKH SRWHQWLDO IRU          
ERWK WKH UXSWXUH RU SHUSHWXDWLRQ RI GHPRFUDWLVLQJ WHFKQRORJLHV DQG GLVFRXUVHV         
,QGLYLGXDO VWDWHPHQWV ZHUH GUDZQ XSRQ IURP D ZHDOWK RI FRQWULEXWRUV LQ RUGHU WR            
SURYLGH ILUVWKDQG HYLGHQFH RI WKLV SURFHVV 7KH LQWHJUDWLRQ RI WKHVH SULPDU\          

UHVHDUFK VRXUFHV ZLWK SRVWPRGHUQ FRQFHSWV RI WKH UKL]RPH DQG )RXFDXOGLDQ         
GLVFRXUVHDQDO\VLVVHUYHDVDQRYHUDOOFRQWULEXWLRQWRNQRZOHGJHZLWKLQWKLVWKHVLV


&KDSWHU )LYH &RPSDUDWLYH 'LVFRXUVH $QDO\VLV RI 6RXQG 2Q       
6RXQG

6RXQG 2Q 6RXQG LV D PRQWKO\ DXGLR WHFKQRORJ\ PDJD]LQH SXEOLVKHG E\          
626 SXEOLFDWLRQV LQ &DPEULGJH (QJODQG :KLWH  )RXQGHG LQ  E\ 3DXO           
DQG ,DQ *LOE\ LW SURFODLPV LWVHOI DV µWKH ³ELEOH´ RI WKH KLWHFK PXVLF UHFRUGLQJ             
LQGXVWU\¶ 6RXQG 2Q 6RXQG  DQG VHUYHV DV DQ LOOXPLQDWLQJ FDVH VWXG\ ZKHQ            
DQDO\VLQJ H[FOXVLYH WURSHV ZLWKLQ DXGLR WHFKQRORJ\ SULQW PHGLD GLVFRXUVH 7KLV         
FKDSWHU IRUPV D FRPSDUDWLYH GLVFRXUVH VWXG\ DORQJVLGH WKH DFFRXQW RI 7DSH 2S           
SUHVHQWHG LQ &KDSWHU )RXU DQG H[WHQGV WKH XQGHUO\LQJ WKHRUHWLFDO IUDPHZRUNV         
HPSOR\HG VR IDU WR IXUWKHU LQYHVWLJDWH WKH WURSHV RI PDVFXOLQLW\ DQG JHDU IHWLVKLVP            
DQG QRWDEO\ WKHLU PXWXDO LQWHUGHSHQGHQFH ZLWKLQ D SKDOORJRFHQWULF V\VWHP RI         
VLJQLILFDWLRQ DQG HQXQFLDWLRQ 'HUULGD   )RXFDXOW   %XWOHU             
DV DQ RULJLQDO FRQWULEXWLRQ WR NQRZOHGJH 2Q WKLV SRLQW , KLJKOLJKW WKH SUREOHPV LQ             
FKDOOHQJLQJ WKH HQXQFLDWLYH V\VWHP RI SDWULDUFK\ LQKHUHQW WR WKH DXGLR WHFKQRORJ\          
GRPDLQ E\ GUDZLQJ RQ WKH ZRUN RI 0LFKHO )RXFDXOW ZLWK UHVSHFW WR GLVFRXUVH DV ZHOO              
DV DXWKRUV ZLWKLQ WKH ILHOG LWVHOI %D\P  7KRPSVRQ DQG 0F,QW\UH  :ROIH            
 5RGJHUV D 8VLQJ FRQFUHWH H[DPSOHV IURP 6RXQG 2Q 6RXQG , VKRZ           
KRZ ERWK WKH VWUXFWXUH DQG GLVFRXUVH LQKHUHQW WR WKLV PDJD]LQH VHUYH WR PDLQWDLQ            
WKH PDUJLQDOLVDWLRQ RI LQGLYLGXDOV EDVHG RQ D SULYLOHJHG FRQFHSWLRQ RI NQRZOHGJH $V           
DQ H[WHQVLRQ RI WKLV , GUDZ XSRQ WH[WV FRQFHUQHG ZLWK WKH FRQFHSW RI            
SKDOORJRFHQWULVP LQ RUGHU WR LOOXPLQDWH P\ RZQ DFFRXQW DQG IXUWKHU HQJDJH ZLWK           
PDWHULDO FRQFHUQHG ZLWK WKH LQWHUGHSHQGHQFH RI WHFKQLFDO NQRZOHGJH DQG        
PDVFXOLQLW\5RJHUV+RUQLQJD7KpEHUJH
8VLQJ )RXFDXOGLDQ GLVFRXUVH DQDO\VLV , H[SORUH WKH FRPSOH[ LQWHUDFWLRQV        
EHWZHHQ VSHFLILF DFWRUV ZLWKLQ WKH SURGXFWLRQ DQG UHFHSWLRQ RI NQRZOHGJH ZLWKLQ          
6RXQG 2Q 6RXQG DV ZHOO DV WKH XQGHUO\LQJ KLHUDUFKLFDO VWUXFWXUH RI WKH PDJD]LQH            
WKDW , DUJXH VHUYHV WR SHUSHWXDWH D GLGDFWLF PRGHO RI FRPPXQLFDWLRQ ,Q WKLV            
UHVSHFW WKH FKDSWHU SUHVHQWV D FRQFHSWLRQ RI H[FOXVLYH SDUWLFLSDWLRQ ZLWKLQ DXGLR          
WHFKQRORJ\ SULQW PHGLD LQIRUPHG E\ WKH FRQFHSWV RI XVHU FRQILJXUDWLRQ :RROJDU          
 VFULSW $NULFK   JHQGHUVFULSW YDQ 2RVW   DQG WKH           
DQWLSURJUDP $NULFK DQG /DWRXU   DV D PHDQV RI H[DPLQLQJ WKH SRWHQWLDO            
DJHQF\ RI DFWRUV DQG WKH SRVVLELOLWLHV RI UXSWXULQJ WKH GRPLQDQW GLVFRXUVH $V ZHOO            
DV VRFLDO FRQVWUXFWLYLVW PHWKRGRORJLHV WKH UHVHDUFK SUHVHQWHG KHUH DOVR GUDZV         

XSRQ WKH FRQFHSWLRQ RI NQRZOHGJH DQG SRZHU DV GHILQHG E\ )RXFDXOW            
DVDPHDQVRIDVVHVVLQJWKHWURSHVRIPDVFXOLQLW\DQGJHDUIHWLVKLVP

6RXQG2Q6RXQG2YHUYLHZ

626 3XEOLFDWLRQV FXUUHQWO\ SURGXFH WKUHH VHSDUDWH HGLWLRQV RI 6RXQG 2Q         
6RXQG ZLWK HDFK WDUJHWLQJ D VSHFLILF UHJLRQ ZLWKLQ WKH PDJD]LQH¶V JOREDO DXGLHQFH           
7KHVH LVVXHV DUH WDUJHWHG WRZDUGV WKH IROORZLQJ DUHDV WKH 8. (XURSH DQG WKH UHVW             
RI WKH ZRUOG WKH 8QLWHG 6WDWHV DQG WKH $PHULFDV DQG VLQFH  %UD]LO )RU WKH              
SXUSRVHV RI WKLV FKDSWHU WKH 8. HGLWLRQ ZDV VHOHFWHG IRU DQDO\VLV SULPDULO\           
EHFDXVH LW LV WKH ORQJHVW UXQQLQJ HGLWLRQ RI WKH PDJD]LQH JOREDOO\ SUHVHQW D            
SRLQW WKDW LQ WXUQ HQDEOHG D FRQWHPSRUDQHRXV FRPSDULVRQ ZLWK 7DSH 2S PDJD]LQH           
7KH DQDO\VLV FRQGXFWHG KHUH H[SORUHV SULPDU\ VRXUFHV WDNHQ IURP 8. LVVXHV RI           
6RXQG 2Q 6RXQG LQ RUGHU WR H[DPLQH WKH QDWXUH RI LQWHUDFWLRQ EHWZHHQ WKH            
SXEOLFDWLRQ DQG LWV UHDGHUVKLS DV ZHOO DV H[SORULQJ WKH DIRUHPHQWLRQHG UHODWLRQVKLSV          
WKDW H[LVW EHWZHHQ DXGLR WHFKQRORJ\ LWV FUHDWRUV DQG LWV XVHUV ZLWK UHVSHFW WR VRFLDO             
FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV %LMNHU DQG 3LQFK  2XGVKRRUQ DQG 3LQFK          
 3DUWLFXODU DWWHQWLRQ LV SDLG WR WKH VWUXFWXUDO FRPSRVLWLRQ RI WKH PDJD]LQH LQ            
WKLV UHVSHFW 7R HODERUDWH &KDSWHU )RXU SUHVHQWV 7DSH 2S DV EHLQJ UDWKHU PRUH            
KRUL]RQWDO DQG SRWHQWLDOO\ UKL]RPDWLF 'HOHX]H DQG *XDWWDUL   LQ         
FRQVWUXFWLRQ GXH WR D WHQGHQF\ WR IDYRXU ILUVWKDQG LQWHUYLHZV DQG UHDGHUJHQHUDWHG          
FRQWHQW 6RXQG 2Q 6RXQG LQ FRPSDULVRQ LV PXFK PRUH YHUWLFDO RU µVWULDWHG¶ WR            
ERUURZ IURP %ULDQ 0DVVXPL 'HOHX]H DQG *XDWWDUL  [LLL D TXDOLW\ WKDW           
PDQLIHVWV LWVHOI ERWK ZLWKLQ WKH GLVFRXUVH SUHVHQWHG EXW DOVR DV D FRPSRQHQW RI WKH             
PDJD]LQH¶V SK\VLFDO OD\RXW DQG LWV JUDSKLF GHVLJQ 7KH VHJPHQWHG DQG PRUH ULJLGO\           
GHILQHG VWUXFWXUH RI WKH PDJD]LQH PDGH DSSDUHQW WKURXJK WKH XVH RI PRQWKO\           
UHFXUULQJ IHDWXUH DUWLFOHV ZLWK FOHDUO\ GHILQHG WRSLF KHDGLQJV VKDSHV DQG PRXOGV WKH           
DVVRFLDWHG GLVFRXUVH DFFRUGLQJO\ :LWK WKLV LQ PLQG WKH VWUXFWXUDO FRPSRVLWLRQ RI          
6RXQG 2Q 6RXQG FDQ EH VDLG WR IXQFWLRQ LQ D FDSDFLW\ WKDW HQDEOHV WKH IRUPDWLRQ RI               
PRUH QDUURZ DQG H[FOXVLYH GLVFRXUVHV WKDW DUH OHVV IUHHIRUP DQG OLPLWHG LQ VFRSH            
WKDQ WKRVH IRXQG LQ 7DSH 2S 7KLV FKDSWHU GHPRQVWUDWHV WKDW WKURXJK LWV UHOLDQFH RQ             
D PRUH KLHUDUFKLFDOO\ ULJLG VWUXFWXUH LPSOLFLW LQ LWV GLVFRXUVH DQG YLVXDO GHVLJQ           
6RXQG 2Q 6RXQG IXQFWLRQV PRUH GLGDFWLFDOO\ WKDQ WKH E\ FRPSDULVRQ         
QRQLQVWUXFWLYH DQG H[SORUDWRU\ 7DSH 2S 7KH UHVSHFWLYH GLIIHUHQFHV EHWZHHQ WKHVH         
PDJD]LQHV WKHUHIRUH VHUYH DV D XVHIXO VSULQJERDUG IRU DQDO\VLQJ WKH SHUSHWXDWLRQ RI           

H[FOXVLYH WURSHV ZLWKLQ WKH ZLGHU DXGLR WHFKQRORJ\ GRPDLQ DV WKH SULQFLSOHV E\           
ZKLFKWKHVHPDJD]LQHVRSHUDWHDUHRIWHQLQGLUHFWRSSRVLWLRQ
7KH PDWHULDO IRU WKLV FKDSWHU ZDV GUDZQ IURP RULJLQDO UHVHDUFK FRPSULVLQJ D           
ILUVWKDQG H[FKDQJH ZLWK 6RXQG 2Q 6RXQG HGLWRU LQ FKLHI 3DXO :KLWH $SSHQGL[ &            
DV ZHOO DV GHWDLOHG GLVFXUVLYH DQDO\VLV RI DUFKLYH PDWHULDO IURP WKH PDJD]LQH           
VSDQQLQJ WKH SHULRG RI 1RYHPEHU  WR 1RYHPEHU  :KLOVW P\ UHVHDUFK           
VXUYH\HG WKH HQWLUH 6RXQG 2Q 6RXQG EDFN FDWDORJXH DQG LV WKXV FRPSUHKHQVLYH ,            
KDYH SDLG JUHDWHU DWWHQWLRQ WR PDWHULDO SURGXFHG GXULQJ DQG LPPHGLDWHO\ DIWHU          
-DQXDU\  7KLV ZDV GRQH IRU WZR NH\ UHDVRQV )LUVW LW ZDV QHFHVVDU\ WR HQVXUH              
WKDW FRPSDULVRQV PDGH EHWZHHQ 7DSH 2S DQG 6RXQG 2Q 6RXQG ZHUH          
FRQWHPSRUDQHRXV 6HFRQG WKLV SHULRG RI WKH SXEOLFDWLRQV KLVWRU\ SURGXFHG DQ         
DEXQGDQFH RI UHOHYDQW RSLQLRQ SLHFHV FRQFHUQHG ZLWK WKH µGHPRFUDWLF¶ SRWHQWLDO RI          
HPHUJLQJ GLJLWDO WHFKQRORJLHV SDUWLFXODUO\ GLJLWDO DXGLR ZRUNVWDWLRQV '$:¶V DQG        
WKH FRQVHTXHQFHV RI WKHLU ZLGHVSUHDG DGRSWLRQ OHG E\ D UHGXFWLRQ LQ SULFH SRLQW DQG             
WKH HPHUJHQFH RI UHOLDEOH FRQVXPHU FRPSXWHUV DV GLVFXVVHG LQ FKDSWHUV WZR DQG           
WKUHH 7RPD] GH &DUYDOKR  7KpEHUJH  $V ZLWK P\ DQDO\VLV RI 7DSH 2S             
PDJD]LQH RQOLQH FRQWHQW ZDV QRW FRQVLGHUHG IRU DQDO\VLV GXH WR WKH KLVWRULFDO           
VLJQLILFDQFH RI SULQW PHGLD LQ SUHVHQWLQJ DXGLR WHFKQRORJ\ DV KDYLQJ WKH SRWHQWLDO WR            
GHPRFUDWLVH DXGLR SURGXFWLRQ SURFHVVHV 'HVSLWH WKLV IRFXV RQ WKH SHULRG         
 KRZHYHU LW LV LPSRUWDQW WR VWUHVV WKDW D WKRURXJK XQGHUVWDQGLQJ RI WKH            
SULQWHG PXVLF WHFKQRORJ\ GLVFRXUVH FDQ RQO\ EH DFKLHYHG E\ REVHUYLQJ LWV HYROXWLRQ           
DQG GHYHORSPHQW RYHU WKH FRXUVH RI WKH DYDLODEOH SXEOLFDWLRQ¶V SULQW KLVWRU\ DQG           
WKXV WKH EDFN FDWDORJXH RI WKH PDJD]LQH ZDV VXUYH\HG LQ LWV HQWLUHW\ :LWK WKLV LQ              
PLQG WKHQ ZKLOVW WKH IROORZLQJ GLVFRXUVH DQDO\VLV LV URRWHG LQ WKH KLVWRULFDO HYROXWLRQ            
RI 6RXQG 2Q 6RXQG LQ JHQHUDO VSHFLILF H[DPSOHV DQG FLWDWLRQV DUH RIWHQ WDNHQ IURP             
PDWHULDOSURGXFHGZLWKLQWKHODVWVL[WHHQ\HDUV
)RU WKH SXUSRVHV RI WKLV SURMHFW PHPEHUV RI VWDII IURP 6RXQG 2Q 6RXQG            
ZHUH FRQWDFWHG D QXPEHU RI WLPHV LQ RUGHU WR UHTXHVW LQWHUYLHZV 2Q DOO EXW RQH              
RFFDVLRQ WKHVH DGYDQFHV ZHUH QRW PHW ZLWK D UHVSRQVH ,W VKRXOG EH QRWHG KHUH             
WKDW WKHVH LQLWLDO UHTXHVWV ZHUH ILHOGHG WKURXJK 6RXQG 2Q 6RXQG¶V ZHEVLWH ZKHUHE\           
LQGLYLGXDO FRQWDFW DGGUHVVHV DUH SURWHFWHG DQG UHTXHVWV DUH PDGH WKURXJK D          
ZHOOUHJXODWHG VHULHV RI IRUPV LQ RUGHU WDUJHW UHOHYDQW GHSDUWPHQWV RU NH\ DXWKRUV           
IURP 626 3XEOLFDWLRQV $V D UHVXOW XVHUVLGH UHFRUGV RI WKHVH UHTXHVWV DUH           
XQIRUWXQDWHO\ XQDYDLODEOH ,Q KLQGVLJKW WKLV SURFHVV LV WHOOLQJ DV WR WKH VWUXFWXUDO           
FRPSRVLWLRQ RI WKH PDJD]LQH DQG WKH PHDQV WKURXJK ZKLFK GLVFRXUVH LV IDFLOLWDWHG           

2Q WKLV SRLQW , DP UHIHUULQJ LQ SDUWLFXODU WR 6RXQG 2Q 6RXQG¶V GLVFXUVLYH WHQGHQF\             
WRZDUGV GLGDFWLF DQG PHGLDWHG IRUPV RI FRPPXQLFDWLRQ ZLWK GRPDLQ SDUWLFLSDQWV DV          
WKLVFKDSWHUGHPRQVWUDWHV
:LWKLQ WKLV LQLWLDO FRQWDFW SKDVH -XQH1RYHPEHU  LQWHUYLHZ UHTXHVWV        
ZHUH PDGH LQ RUGHU WR GLVFXVV WKH FRQWLQXHG GHYHORSPHQW RI WKH DXGLR SUHVV LQ             
JHQHUDO WHUPV 8QIRUWXQDWHO\ LQ WKLV VL[ PRQWK SHULRG , UHFHLYHG QR UHSOLHV $V D             
FRQVHTXHQFH WKH VFRSH RI P\ UHVHDUFK SURMHFW ZDV GHWDLOHG LQ D IXUWKHU HPDLO WR             
(GLWRU LQ &KLHI 3DXO :KLWH ZKR ZDV HYHQWXDOO\ NLQG HQRXJK WR DQVZHU VKRUW            
TXHULHV YLD HPDLO EHIRUH GHIHUULQJ WR HGLWRULDO GLUHFWRU 'DYH /RFNZRRG $SSHQGL[          
&)XWXUHPHVVDJHVGLUHFWHGWR/RFNZRRGZHUHVLPLODUO\QRWUHVSRQGHGWR
%R\FH DQG 1HDO   KDYH DFNQRZOHGJHG WKDW LQGHSWK LQWHUYLHZV DUH          
LQHYLWDEO\ SURQH WR ELDV ,W LV WKHUHIRUH HVVHQWLDO WKDW UHVHDUFKHUV XWLOLVH RSHQ           
TXHVWLRQV SUREHV DQG UHODWLYHO\ QHXWUDO WRSLFV LQ RUGHU WR SUHYHQW µOHDGLQJ¶          
SDUWLFLSDQWV WRZDUGV WKHLU SUHIHUUHG UHVSRQVHV (YHU\ HIIRUW ZDV WKHUHIRUH PDGH WR          
HQVXUH P\ LQLWLDO H[FKDQJH ZLWK 3DXO :KLWH GLVSOD\HG D SHUFHSWLEOH QHXWUDOLW\ ZLWK           
WKH WRSLF RI P\ WKHVLV EHLQJ FOHDUO\ IRUHJURXQGHG DORQJVLGH WKH WKHPHV EHLQJ           
GLVFXVVHG QRWDEO\ JHQGHU GLVFULPLQDWLRQ DQG JHDU IHWLVKLVP $SSHQGL[ & $V VXFK          
WKH LQLWLDO H[FKDQJH H[KLELWV D ORZ GHJUHH RI ELDV DV WUDQVSDUHQF\ ZDV SULRULWLVHG            
)ROORZLQJ :KLWH¶V GHIHUUDO WR /RFNZRRG WKH TXHVWLRQV SRVHG ZHUH PDUNHGO\ PRUH          
SRLQWHG DQG DUJXDEO\ µOHDGLQJ¶ LQ QDWXUH LQ RUGHU WR VHFXUH DW EHVW D FRPPHQW ZLWK              
UHVSHFW WR WKH GLVFXUVLYH IHDWXUHV WKLV WKHVLV KLJKOLJKWV &DUH ZDV JLYHQ KRZHYHU WR            
HQVXUH WKDW WHUPLQRORJ\ VXFK DV JHDU IHWLVKLVP ZDV FODULILHG DQG WKXV WKH SRWHQWLDO            
IRU LQWHUYLHZHULQGXFHG ELDV IRU NHSW ORZ %R\FH DQG 1HDO   7KH H[FKDQJH            
SUHVHQWHG LQ $SSHQGL[ & VKRXOG WKHUHIRUH EH FRQVLGHUHG ZLWK WKLV FDYHDW LQ PLQG            
:KLOVW WKH ODFN RI FRUURERUDWLYH LQWHUYLHZ PDWHULDO ZLWK RWKHU 626 3XEOLFDWLRQV VWDII           
LV WURXEOHVRPH WKH FULWLTXH SUHVHQWHG RI 6RXQG 2Q 6RXQG , FRQWHQG GHPDQGHG D            
JHQXLQH UHVSRQVH IURP WKH SXEOLFDWLRQ UHJDUGOHVV RI LWV EUHYLW\ 6KRXOG IXWXUH          
UHVHDUFKHUV ZLVK WR UHYLVLW WKH WRSLFV DQG WKHPHV FRQVLGHUHG ZLWKLQ WKLV WKHVLV LW LV             
HVVHQWLDO WKDW JXLGHOLQHV VLPLODU WR WKRVH RI %R\QH DQG 1HDO  EH FRQVLGHUHG LQ             
RUGHU QDYLJDWH ELDV DQG DFFRXQW IRU OHDGLQJ RU FORVHG TXHVWLRQV ,W ZRXOG DOVR EH             
SHUWLQHQW WR FRQGXFW D QXPEHU RI LQWHUYLHZV ZKHUH SRVVLEOH LQ RUGHU WR YDOLGDWH RU             
FRPSDUDWLYHO\FRQWUDVWWKHUHVSRQVHVJLYHQ
:KLOH P\ HDUOLHU DFFRXQW RI 7DSH 2S LQYHVWLJDWHG LQGLYLGXDO LQVWDQFHV RI          
JHDU IHWLVKLVP DQG PDVFXOLQLW\ LQ WKH FRQVWUXFWLRQ RI NQRZOHGJH DV HYLGHQFHG          
WKURXJK DQ DQDO\VLV RI OHWWHUV DQG FRQWULEXWLRQV WR WKH FRPPXQLW\ GLVFRXUVH WKH           

IROORZLQJ GLVFXVVLRQ RI 6RXQG 2Q 6RXQG LV PRUH IRFXVHG RQ LWV KLHUDUFKLFDO           
VWUXFWXUDO FRPSRVLWLRQ ZKLFK IDLOV WR JUDQW DJHQF\ DQG WR D FHUWDLQ H[WHQW YLVLELOLW\            
WR SDUWLFLSDQWV DQG WKXV WUHDWV WKHP DV LQWHUFKDQJHDEOH REMHFWV ZLWKLQ D µPDVFXOLQLVW           
VLJQLI\LQJ HFRQRP\¶ %XWOHU   :LWKLQ WKLV HFRQRP\ , DUJXH WKDW DOO           
SDUWLFLSDQWV UHJDUGOHVV RI JHQGHU FODVV DQG FRPPXQLW\ VWDQGLQJ DUH GHQLHG         
DJHQF\ DQG DUH REMHFWLILHG IROORZLQJ WKH ZRUN RI 1XVVEDXP  ,Q RUGHU WR            
LQWHUSUHW WKLV SURFHVV , H[SORUH WKH FRQFHSW RI SKDOORJRFHQWULVP DV GHILQHG LQ           
&KDSWHU 2QH E\ GUDZLQJ RQ WKH ZRUN RI 'HUULGD  )RXFDXOW              
+DUDZD\  %XWOHU  DQG ,ULJDUD\  , DUJXH WKDW DW WKH URRW RI 6RXQG              
2Q 6RXQG¶V VWULDWHG DQG KLHUDUFKLFDO IRUP LV LWV DGKHUHQFH WR D SKDOORJRFHQWULF           
V\VWHP RI HQXQFLDWLRQ DQG VLJQLILFDWLRQ WKDW QHFHVVLWDWHV WKH SULYLOHJH RI WKH          
PDVFXOLQHVXEMHFWRYHUDOORWKHUSDUWLFLSDQWV
7KH FRUSXV RI 6RXQG 2Q 6RXQG FDQ EH FRQVLGHUHG DV IRUPLQJ DQ DUFKLYH DV             
GHILQHG E\ )RXFDXOW LQ WKH $UFKDHRORJ\ RI .QRZOHGJH WKDW LV QRW RQO\ D            
GRFXPHQWDWLRQ RI VWDWHPHQWV EXW DOVR D V\VWHP RI HQXQFLDELOLW\   %\           
DQDO\VLQJ WKH V\VWHPV RI NQRZOHGJH RU HSLVWHPHV WKDW XQGHUSLQ WKH DUFKLYH RI           
6RXQG 2Q 6RXQG RQH LV DEOH WR DQDO\VH WKH UROH RI SKDOORJRFHQWULVP WKH ODQJXDJH             
RI SDWULDUFK\ LQ VFULSWLQJ WKH DUFKLYH $NULFK   DQG WKXV LQ WKH            
FRFRQVWUXFWLRQ RI FRPPXQLW\ SDUWLFLSDQWV 2XGVKRRUQ DQG 3LQFK  0RUH WKDQ         
WKLV E\ XQGHUVWDQGLQJ WKH ODQJXDJH RI WKH DUFKLYH RQH LV DEOH WR TXHVWLRQ WKH             
SRWHQWLDO DJHQF\ RI WKHVH VXEMHFWV ,Q SDUWLFXODU ZKHWKHU RU QRW FRPPXQLW\          
SDUWLFLSDQWV DUH DEOH WR HQDFW WKH µDQWLSURJUDP¶ DV GHILQHG E\ $NULFK DQG /DWRXU            
  DQG VR UXSWXUH WKH KHJHPRQLF GLVFRXUVH DV GHWHUPLQHG E\ WKH           
HQXQFLDWLYH IXQFWLRQ )RXFDXOW   :LWKRXW UXSWXUH WKH H[FOXVLYH WURSHV RI          
PDVFXOLQLW\ DQG JHDU IHWLVKLVP ZLOO EH SHUSHWXDWHG DQG WKXV FRQWLQXH WR DGYDQWDJH           
DQG H[FOXGH VSHFLILF GHPRJUDSKLFV ,Q SDLULQJ WKH ZRUN RI )RXFDXOW ZLWK D FRQFHSW            
RI SKDOORJRFHQWULVP LW EHFRPHV SRVVLEOH WR GHWHUPLQH WKH DUUD\ RI V\PEROV XVHG WR            
DVVHPEOH DQG SHUIRUP WKH HQXQFLDWLYH IXQFWLRQ DQG WKHUHIRUH EULQJ LQWR TXHVWLRQ          
SRVVLELOLWLHV IRU UHVLVWDQFH ,Q RUGHU WR EHWWHU XQGHUVWDQG WKLV ILQDO SRLQW LW LV XVHIXO WR              
SUHVHQW FRQFUHWH H[DPSOHV IURP KHUH RQ DQG IXUWKHUPRUH GUDZ XSRQ UHOHYDQW          
DFDGHPLF OLWHUDWXUH FRQFHUQHG ZLWK DXGLR GRPDLQ H[FOXVLYLW\ LQ RUGHU WR         
FRQWH[WXDOLVHWKHVHILUVWKDQGVRXUFHV

*HDU)HWLVKLVP


7KLV VHFWLRQ RI WKH FKDSWHU GHPRQVWUDWHV WKH YDULHW\ RI ZD\V LQ ZKLFK 6RXQG            
2Q 6RXQG OD\V VWUHVV RQ WKH FRQVXPSWLRQ DQG RZQHUVKLS RI D WHFKQLFDO SURGXFW RU             
µJHDU¶ 7KpEHUJH   0DU[  >@  &HQWUDO WR WKLV RYHUDUFKLQJ           
WKHPH LV WKH FRQVXPSWLRQ RI WHFKQRORJ\ LQ WKH FRQVWUXFWLRQ RI NQRZOHGJH DV GHILQHG            
E\ )RXFDXOW   DQG IXUWKHUPRUH WKH LPSRUWDQFH RI NQRZOHGJH LQ          
SHUSHWXDWLQJ D GLGDFWLF PRGHO RI LQIRUPDWLRQ WUDQVIHU WKDW VXFFHHGV LQ PDLQWDLQLQJ          
GLFKRWRPRXV VWULDWHG VSDFHV 0DVVXPL LQ 'HOHX]H DQG *XDWWDUL  [LLL 'HUULGD          
  3DUWLFXODU DWWHQWLRQ LV WKHUHIRUH SDLG WR WKH SRZHU UHODWLRQVKLSV WKDW W\SLI\            
HGLWRU DQG DXGLHQFH HQJDJHPHQW DV ZLWKLQ WKHVH LQWHUDFWLRQV WHFKQRORJ\ LV RIWHQ          
XVHG DV D PHDQV RI DVVHUWLQJ GRPLQDQFH RYHU FRPPXQLW\ SDUWLFLSDQWV WKURXJK WKHLU           
REMHFWLILFDWLRQ 1XVVEDXP   %\ WKLV , PHDQ WR VXJJHVW WKDW WKH 6RXQG 2Q             
6RXQG HGLWRUV GHWHUPLQH WKH SUHUHTXLVLWH NQRZOHGJH QHFHVVDU\ WR SDUWLFLSDWH LQ         
FRPPXQLW\ LQWHUDFWLRQ DQG WKXV HIIHFWLYHO\ FRQWURO WKH PDJD]LQH¶V VFULSW $NULFK         
  DQG WKXV SRVVLELOLWLHV IRU UXSWXUH RU UHVLVWDQFH ,W LV LPSRUWDQW WR QRWH WKDW              
WKH DIRUHPHQWLRQHG REMHFWLILFDWLRQ LV QRW QHFHVVDULO\ SXUSRVHIXO EXW LV LQVWHDG OLQNHG          
WR WKH LQWULQVLF VWUXFWXUDO FRPSRVLWLRQ RI WKH WH[W LWVHOI 7KH FRQVHTXHQFHV RI PRUH            
VWULFWO\ UHJLPHQWHG IRUPV RI FRQWURO DUH H[SORUHG LQ WKH IROORZLQJ DQDO\VLV DQG DUH            
GHWHUPLQHG DV VWHPPLQJ ODUJHO\ IURP DQ RYHUZKHOPLQJ HPSKDVLV RQ WHFKQRORJLFDO         
DUWLIDFWV 7KH FRQFHSW RI JHDU IHWLVKP LV WKHUHIRUH FHQWUDO DV WHFKQRORJ\ LV RIWHQ            
GLVFXVVHG LQ OLPLWHG RU UDWKHU VXSHUILFLDO FRQWH[WV DV D PHDQV RI HVWDEOLVKLQJ           
SRVLWLRQVRISRZHUDV7KpEHUJHKDVDFNQRZOHGJHG

µ7HFKQRORJ\ LV IXQGDPHQWDOO\ OLQNHG ZLWK QRWLRQV RI SURJUHVV DQG        
FKDQJH DQG IRU WKH PDQXIDFWXUHUV RI HOHFWURQLF PXVLFDO LQVWUXPHQWV        
LW LV LPSRUWDQW WKDW PXVLFLDQV DGRSW WKHVH YDOXHV HVSHFLDOO\ WKH QHHG          
IRU UHQHZHG FRQVXPSWLRQ RI JRRGV  ,W LV SUHFLVHO\ LQ WKH PXVLFLDQV¶           
PDJD]LQHV  WKDW WKHVH LVVXHV DUH PRVW FOHDUO\ UDLVHG DQG WR D           
FHUWDLQH[WHQWUHVROYHG¶7KpEHUJH

+HFRQWLQXHV

µ,W VKRXOG EH SHUKDSV QRWHG KHUH LI RQO\ LQ SDVVLQJ WKDW WKLV HPSKDVLV            
RQ QHZ PXVLFDO SURGXFWV  LV DSSDUHQWO\ D ZLGHVSUHDG VLGHHIIHFW RI          
WKH LQFUHDVHG VSHHG RI WHFKQRORJLFDO LQQRYDWLRQ DQG KLJK LQGXVWU\        
PDUNHWLQJ VWUDWHJLHV  LQ WKH KLJKWHFK PDJD]LQHV ERWK WKH        
DGYHUWLVHPHQWV DQG WKH IHDWXUH DUWLFOHV HPSKDVL]H YDULRXV WHFKQLFDO       
GLVFRXUVHV HVSHFLDOO\ WKRVH FRQFHUQHG ZLWK SRZHU DQG FRQWURO¶       
7KpEHUJH


7KH HPSKDVLV SODFHG RQ SRZHUFRQWURO KHUH KDV DOVR EHHQ UHFRJQLVHG E\ :LOO 6WUDZ            
ZKR DUJXHV WKDW WKH µKRPRVRFLDO ERQGV RI URFN PXVLF FXOWXUH¶  LQ YDULRXV IRUPV               
DUH RUJDQLVHG DURXQG WKH FLUFXODWLRQ RI NQRZOHGJH DV D PHDQV RI HQDFWLQJ SRZHU            
  :KLOVW ERWK 7KpEHUJH DQG 6WUDZ IRFXV XSRQ WKH VSHFLILF GRPDLQV RI            
HOHFWURQLF LQVWUXPHQWV DQG UHFRUG FROOHFWLQJ UHVSHFWLYHO\ LW LV LQWHUHVWLQJ WR QRWH          
WKHLU REVHUYDWLRQV FRQFHUQLQJ WKH SUHVHQFH RI DQ H[FOXVLYH SKDOORJRFHQWULF        
PDVFXOLQH GLVFRXUVH VXUURXQGLQJ WKH SRVVHVVLRQ DQG DFTXLVLWLRQ RI WHFKQRORJ\        
ZLWKLQWKHFRQWH[WRIWKHPXVLFLQGXVWU\RYHUDOO
,Q GLVFXVVLQJ DXGLR UHFRUGLQJ WHFKQRORJLHV 3DXOD :ROIH KDV VWDWHG WKDW         
µKLVWRULFDOO\ PXVLF SURGXFWLRQ NQRZOHGJH DQG VNLOO KDYH EHHQ DFFHVVHG DQG         
GHYHORSHG LQ WKH SURIHVVLRQDO UHFRUGLQJ VWXGLR D VLWH JHQGHUHG DV D PDOH VSDFH RI             
FUHDWLYLW\¶  7KLV HFKRHV WKH ZRUN RI .LHU .HLJKWOH\  FRQFHUQLQJ WKH           
PDVFXOLQH DSSURSULDWLRQ RI GRPHVWLF VSDFH DQG WKH HVWDEOLVKPHQW RI ERWK         
LGHRORJLFDO DQG SK\VLFDO GLVWDQFLQJ WKURXJK JHQGHUHG WHFKQRORJ\ SUHYLRXVO\       
H[DPLQHG LQ &KDSWHU 7KUHH $V 7KpEHUJH KDV DFNQRZOHGJHG PDJD]LQHV VLPLODUO\         
IXQFWLRQ DV VSDFHV IRU WKH GLVVHPLQDWLRQ DQG DUWLFXODWLRQ RI NQRZOHGJH WKURXJK WKH           
LQWHUGHSHQGHQFH RI JHDU IHWLVKLVP DQG D PDVFXOLQH GLVFRXUVH DQG WKXV VKRXOG DOVR           
EH H[DPLQHG LQ RUGHU WR DVVHVV WKHLU LPSOLFDWLRQV IRU SDUWLFLSDWLRQ ,Q GLVFXVVLQJ WKH            
H[FOXVLRQ RI ZRPHQ ZLWKLQ WKH ILHOG RI DXGLR WHFKQRORJ\ 3DXOD :ROIH FLWHV $OLVRQ            
:HQKDP &KDLU RI 7KH $VVRFLDWLRQ RI ,QGHSHQGHQW 0XVLF $,0 ZKR VWDWHV µ:H           
UHPDLQ RQH RI WKH PRVW ZKLWHPDOHGRPLQDWHG LQGXVWULHV LQ WKH ZRUOG , GR QRW            
EHOLHYH WKH PHQ LQ WKH LQGXVWU\ KDYH HYHU GHOLEHUDWHO\ H[HUFLVHG SUHMXGLFH LW LV PRUH             
D GHHSO\ LQJUDLQHG VHW RI FXVWRPV DQG KDELWV WKDW KDV UHVXOWHG LQ WKLV LPEDODQFH¶             
:HQKDP $,0 $*0 /RQGRQ -XO\  LQ :ROIH  7KH REVHUYDWLRQ KHUH WKDW            
WKHUH H[LVWV DQ XQGHUO\LQJ VHW RI H[FOXVLYH DQG SUHMXGLFLDO FXVWRPV LV SDUWLFXODUO\           
UHOHYDQW ZLWKLQ WKH FRQWH[W RI SULQW PHGLD DQG 6RXQG 2Q 6RXQG DV SKDOORJRFHQWULVP            
LV , DUJXH WKH FHQWUDO V\VWHP WKDW IDFLOLWDWHV H[FOXVLRQ 7KH HOHYDWHG VHQVH RI            
SULYLOHJH +HZDUG   DVVRFLDWHG ZLWK DFTXLULQJ WKH GRPDLQ 7KRPVRQ DQG          
0F,QW\UH  DQG PDVWHULQJ WKH HQXQFLDWLYH IXQFWLRQ )RXFDXOW   RI          
6RXQG 2Q 6RXQG LV VWUHVVHG WKURXJK WKH SRVVHVVLRQ DQG GLVFXVVLRQ RI DXGLR           
WHFKQRORJLHV JHDU IHWLVKLVP DQG WKXV VXFFHHGV LQ SHUSHWXDWLQJ D GLFKRWRP\         
URRWHGLQNQRZOHGJHGLVSDULW\DQGREMHFWLILFDWLRQ1XVVEDXP
7KH KHDY\ SURPRWLRQ DQG GLVFXVVLRQ RI DXGLR WHFKQRORJ\ ZLWKLQ 6RXQG 2Q          
6RXQG FDQ WKHQ EH FRQVLGHUHG WR KDYH IDU JUHDWHU LPSOLFDWLRQV IRU SDUWLFLSDWLRQ WKDQ            
PLJKW RWKHUZLVH LQLWLDOO\ EH DSSDUHQW 6RXQG 2Q 6RXQG SODFHV DQ RYHUZKHOPLQJ          

HPSKDVLV RQ UHFRUGLQJ DQG UHSURGXFWLRQ HTXLSPHQW ZLWK QHZV DQG UHYLHZV RI          
UHFHQW DQG XSFRPLQJ SURGXFWV IHDWXULQJ SURPLQHQWO\ LQ DOO LVVXHV RI WKH PDJD]LQH           
VHH DOVR %HQQHWW F  IRU D GLVFXVVLRQ RI WKH WHUP µWHFKQRSRUQ¶           
3RWHQWLDO DGYHUWLVHUV DUH SURYLGHG ZLWK D PHGLD LQIRUPDWLRQ SDFN WKDW VLPLODUO\          
VWUHVVHVWKLVIRFXV

µ$Q LPSUHVVLYH  RI WKH UHDGHUVKLS VWDWH WKDW 6RXQG 2Q 6RXQG          
UHYLHZV LQIOXHQFH WKHLU SXUFKDVLQJ GHFLVLRQV ZLWK D  DSSURYDO        
UDWLQJ IRU WKH FRQWHQW RI WKRVH UHYLHZV 3URGXFW UHYLHZV DOVR WRS WKH           
OLVW RI UHDVRQV IRU EX\LQJ WKH PDJD]LQH  ZLWK WKH         
ZRUNVKRSVWHFKQLTXHV DQG IHDWXUH DUWLFOHV VSOLWWLQJ WKH UHPDLQGHU RI       
WKHYRWH¶6RXQG2Q6RXQGD

)URP WKHVH VWDWLVWLFV ZH FDQ GLVFHUQ WKDW 6RXQG 2Q 6RXQG ZLWK WKH PDMRULW\ RI LWV              
SDJHV EHLQJ GHGLFDWHG WR SURGXFW UHYLHZV LV OLPLWHG LQ WKH H[WHQW WR ZKLFK LW FDQ              
HQJDJH LQ GLVFRXUVHV FRQFHUQLQJ WKH DSSOLFDWLRQ RI WHFKQRORJ\ LQVWHDG SUHIHUULQJ WR          
IRFXV RQ LWV IXQGDPHQWDO DWWULEXWHV DQG FRQVWUXFWLRQ DV D FRQVHTXHQFH RI WKH           
UHVWULFWLRQV LPSOLFLW WR WKH FKRVHQ UHYLHZ IRUPDW 6RXQG 2Q 6RXQG WKHQ FDQ EH            
FRQVLGHUHG WR DFW DV D SURYLGHU RI UHOHYDQW IDFWV ILJXUHV DQG VWDWLVWLFDO GHWDLOV RIWHQ             
LQ WKH DEVHQFH RI DQ\ ZLGHU FRPPHQWDULHV RQ DXGLR WHFKQRORJ\ WKDW H[WHQG EH\RQG            
SUDFWLFDO REVHUYDWLRQV RI WKH SURGXFWV LQ TXHVWLRQ ,Q DGGLWLRQ WKLV D UROH LQ ZKLFK             
WKH UHDGHU H[SHFWV 6RXQG 2Q 6RXQG WR IXQFWLRQ DQG WKXV VHUYHV WR SHUSHWXDWH DQ             
HVWDEOLVKHG UHDGHUZULWHU FRH[SHFWDQF\ :KDW LV SHUKDSV PRVW LOOXPLQDWLQJ ZKHQ        
FRQVLGHULQJ WKHVH VWDWLVWLFV LV WKHLU LPSOLFDWLRQV IRU DXWKRU DQG UHDGHU SRZHU          
UHODWLRQVKLSV ZLWK IRUW\ SHUFHQW RI UHDGHUV FLWLQJ UHYLHZV DV WKHLU SULPDU\ UHDVRQ IRU            
SXUFKDVLQJ WKH PDJD]LQH DQG QLQHW\ SHUFHQW DJUHHLQJ ZLWK WKH FRQWHQW RI WKRVH           
UHYLHZV 6RXQG 2Q 6RXQG FDQ EH FRQVLGHUHG WR IXQFWLRQ LQ D ODUJHO\ GLGDFWLF            
FDSDFLW\ ZLWK UHVSHFW WR LWV UHDGHUV LQ SDUWLFXODU ZKHQ FRQFHUQHG ZLWK LQIOXHQFLQJ           
SXUFKDVLQJ GHFLVLRQV $ ODWHU HQWU\ LQ WKH PHGLD LQIRUPDWLRQ SDFN H[HPSOLILHV WKLV           
µVWULDWHG¶ PRGHO RI FRPPXQLFDWLRQ 0DVVXPL LQ 'HOHX]H DQG *XDWWDUL  [LLL          
ZKLFK FRORXUV DOPRVW DOO UHDGHUZULWHU LQWHUDFWLRQ ZLWKLQ WKH SDJHV RI 6RXQG 2Q           
6RXQG7KHHQWU\UHDGV

µ:LWK SUREDEO\ WKH PRVW TXDOLILHG DQG H[SHULHQFHG HGLWRULDO WHDP WR         
JUDFH DQ\ PXVLF PDJD]LQH¶V VWDII OLVW 6RXQG 2Q 6RXQG¶V        
LQWHUQDWLRQDOO\ UHVSHFWHG HGLWRULDO LQWHJULW\ IRUPHG WKH EDVLV RI LWV        
VXFFHVV LQ WKH HDUO\ \HDUV DQG UHPDLQV WKH FRUQHUVWRQH RI LWV          
ORQJHYLW\ WRGD\  6RXQG 2Q 6RXQG EURXJKW D QHZ SKLORVRSK\ DQG D           
QHZ ORRN WR WKH QDVFHQW ZRUOG RI KRPHVWXGLR UHFRUGLQJ PDJD]LQHV LQ          

 PRUH FRORU PRUH FRQWHQW PRUH VW\OH DQG DERYH DOO PRUH          
HGLWRULDO GHSWK ZULWWHQ DQG HGLWHG QRW E\ MRXUQDOLVWV EXW E\         
H[SHULHQFHG VWXGLR SUDFWLWLRQHUV ZKR ZHUH XVLQJ WKH JHDU WKH\ ZURWH         
DERXW RQ D GD\ WR GD\ EDVLV 7KLV SURFHVV UHPDLQV DW WKH FRUH RI WKH              
SXEOLFDWLRQ WRGD\ UHVRQDWLQJ ZLWK DQ LQIRUPHG UHDGHUVKLS KXQJU\ IRU        
H[SHULHQFHGXVHU LQVLJKW UDWKHU WKDQ UHF\FOHG PDUNHWLQJ K\SH¶ 6RXQG       
2Q6RXQGD

7KLV VWDWHPHQW LPPHGLDWHO\ HVWDEOLVKHV D SRVLWLRQ RI SULYLOHJH DQG SRZHU         
ODUJHO\ WKURXJK WRQH DQG ZRUG FKRLFH WKDW LPSO\ D KLHUDUFKLFDO DQG PRQRGLUHFWLRQDO           
WUDQVIHU RI NQRZOHGJH IURP 6RXQG 2Q 6RXQG WR WKH UHDGHU 7KH RSHQLQJ VHQWHQFH LQ             
SDUWLFXODU VHUYHV WR SRVLWLRQ PHPEHUV RI VWDII DERYH WKH WDUJHW DXGLHQFH ZLWKLQ D            
GLFKRWRPRXV DQG VWULDWHG VSDFH E\ H[WROOLQJ WKH H[SHULHQFH TXDOLILFDWLRQV DQG         
µLQWHUQDWLRQDOO\ UHVSHFWHG HGLWRULDO LQWHJULW\¶ RI WKH VWDII 6RXQG 2Q 6RXQG D ,Q           
FRQWUDVW WKH UHDGHUV DUH UHIHUUHG WR DV LQIRUPHG DOEHLW µKXQJU\ IRU H[SHULHQFHGXVHU           
LQVLJKW UDWKHU WKDQ UHF\FOHG PDUNHWLQJ K\SH¶ LELG SRVLWLRQLQJ WKHP KLHUDUFKLFDOO\         
ORZHU DV ZHOO DV HVWDEOLVKLQJ D GLGDFWLF PRGHO RI RQHZD\ NQRZOHGJH WUDQVIHU DQG            
LQWHUDFWLRQ IURP WKH WRS GRZQZDUGV :KLOVW WKLV LV WR EH H[SHFWHG IURP VSHFLDOLVW            
SXEOLFDWLRQV WKDW UHO\ RQ VXEMHFWVSHFLILF NQRZOHGJH LW LV LPSRUWDQW WR UHFRJQLVH WKDW           
GLGDFWLFLVP SUHFOXGHV WKH FRQWULEXWLRQV RI RWKHU YRLFHV WR G\QDPLF FRQYHUVDWLRQV         
DQG LW WKHUHIRUH EHFRPHV LQFUHDVLQJO\ GLIILFXOW WR IDFLOLWDWH GLDORJXHV :KDW HPHUJHV          
LV WKXV D GLVFXUVLYH SUHGLVSRVLWLRQ WRZDUGV D GLFKRWRP\ WKDW V\VWHPDWLFDOO\         
REMHFWLILHV UHDGHUV WKURXJK PHDQV VLPLODU WR WKRVH QRWHG E\ 1XVVEDXP             
)LUVW DQG IRUHPRVW 6RXQG 2Q 6RXQG GHQLHV WKH DXWRQRP\ RI WKH REMHFWLILHG DV WKH\             
DUH SUHFOXGHG IURP HQXQFLDWLQJ )RXFDXOW   DQG WKXV IURP PDNLQJ          
WKHPVHOYHV SHUFHSWLEOH RU YLVLEOH 7KLV LV PRVW FHUWDLQO\ WKH FDVH ZKHQ RQH EHJLQV            
WR H[DPLQH WKH OLPLWHG VSDFHV ZLWKLQ ZKLFK 6RXQG 2Q 6RXQG SHUPLWV LWV DXGLHQFH WR             
DUWLFXODWH LWVHOI DV , ZLOO H[SORUH ODWHU RQ :LWKLQ WKH SUHVHQWHG GLVFRXUVH WKHQ 6RXQG             
2Q 6RXQG FDQ EH VHHQ WR SRVLWLRQ LWVHOI DV WKH SURIHVVLRQDO SDUWQHU LQ D ELQDULVWLF              
UHODWLRQVKLS SUHGLFDWHG RQ D GLVWLQFWLRQ EHWZHHQ WKH HVWHHPHG DQG WKH DPDWHXU          
HFKRLQJ WKH REVHUYDWLRQV RI 7RPD] GH &DUYDOKR  ZLWK UHVSHFW WR KRPH           
UHFRUGLQJ GLVFRXUVH ,Q IDFW WKH DVVRFLDWHG 6RXQG 2Q 6RXQG ZHEVLWH UHFRJQLVHV          
WKLV YHU\ UHODWLRQVKLS ZKHQ FRPPHQWLQJ RQ WKH XVH RI DUFKLYDO DUWLFOHV E\ DXGLR            
WHFKQRORJ\VWXGHQWV

µ7KH 626 ZHE VLWH ZLWK LWV PDVVLYH DUFKLYH RI DUWLFOHV LV QRZ D PDMRU             
LQWHUQDWLRQDO UHVRXUFH DQG DWWUDFWV D YDVW QXPEHU RI YLVLWRUV PDQ\ RI          
WKHP PXVLFWHFKQRORJ\ VWXGHQWV $QG WKDW
V DQRWKHU WKLQJ EDFN ZKHQ        
ZH VWDUWHG WKHUH ZHUH QR PXVLFWHFKQRORJ\ VWXGHQWV RWKHU WKDQ WKRVH         

RQ WKH %%& WUDLQLQJ FRXUVH <RX FRXOGQ
W HYHQ ILQG ERRNV RQ WKH           
VXEMHFW¶:KLWH

%\ SRVLWLRQLQJ LWVHOI DV D SURJHQLWRU RI DXGLR PXVLF WHFKQRORJ\ HGXFDWLRQ WKH           
PDJD]LQH FDQ EH VHHQ DV FXOWLYDWLQJ D UHODWLRQVKLS ZLWK UHDGHUV WKDW LV LQWULQVLFDOO\            
KLHUDUFKLFDO DQG GLGDFWLF 2QH DJDLQ DOWKRXJK WKLV LV WR EH H[SHFWHG IURP VSHFLDOLVW            
SXEOLFDWLRQV WKH H[FOXVLRQ RI UHDGHU SDUWLFLSDWLRQ E\ OLPLWHG PHDQV RI HQJDJHPHQW          
HQVXUHV WKDW NQRZOHGJH LV DUWLFXODWHG DV D PHDQV RI DVVHUWLQJ GRPLQDQFH          
UHJDUGOHVV RI LQWHQW 0RUH WKDQ WKLV UHDGHUV DUH REMHFWLILHG DV 6RXQG 2Q 6RXQG            
HIIHFWLYHO\ DVVXPHV RZQHUVKLS RYHU WKH HVWDEOLVKPHQW RI PXVLF WHFKQRORJ\ VWXGHQWV         
RXWULJKW 5HIHUULQJ RQFH PRUH WR WKH ZRUN RI 1XVVEDXP RQH FDQ REVHUYH WKDW            
RZQHUVKLS LV OLVWHG DV D SRWHQWLDO PHDQV RI REMHFWLILFDWLRQ 6KH GHILQHV LW DV IROORZV             
µ2ZQHUVKLS 7KH REMHFWLILHU WUHDWV WKH REMHFW DV VRPHWKLQJ WKDW LV RZQHG E\ DQRWKHU            
FDQ EH ERXJKW RU VROG¶ 1XVVEDXP   ,Q GRLQJ VR WKH PDJD]LQH UHYHDOV LWV              
GHSHQGHQFH RQ WKH REMHFWLILHG IRU LWV FRQWLQXDWLRQ WKXV DOVR IXOILOOLQJ 1XVVEDXP¶V          
ILUVW FODXVH RI REMHFWLILFDWLRQ µ,QVWUXPHQWDOLW\ 7KH REMHFWLILHU WUHDWV WKH REMHFW DV D           
WRRO RI KLV RU KHU SXUSRVHV¶ LELG 7KH PXWXDO LQWHUGHSHQGHQFH RI WKH REMHFW DQG             
VXEMHFW KHUH LV WKXV UHSUHVHQWDWLYH RI D SKDOORJRFHQWULF V\VWHP IROORZLQJ WKH ZRUN RI            
'HUULGD   %XWOHU   DQG +DUDZD\ DV µWKH REMHFW ERWK JXDUDQWHHV            
DQG UHIUHVKHV WKH SRZHU RI WKH NQRZHU¶   )XQGDPHQWDO WR WKH           
SHUSHWXDWLRQ RI WKLV SKDOORJRFHQWULF PRGHO LV WKH DIRUHPHQWLRQHG UHOLDQFH XSRQ         
QHZV DQG UHYLHZ DUWLFOHV ZLWKLQ WKH PDJD]LQH WKDW SRVLWLRQ DXWKRUV DQG HGLWRUV           
DERYH WKH UHDGHU DV D FRQVHTXHQFH RI WKHLU DVVXPHG SULYLOHJH +HZDUG              
7KH 6RXQG 2Q 6RXQG ZHEVLWH VLPLODUO\ SRVLWLRQV WKH PDJD]LQH LQ WKLV FDSDFLW\           
SUHIHUULQJ WR FKDPSLRQ WKH PDJD]LQH¶V YDULHW\ RI IHDWXUHG SURGXFW UHYLHZV UDWKHU          
WKDQ LWV HQJDJHPHQW ZLWK WKHVH WHFKQRORJLHV LQ EURDGHU FRQWH[WV IRU FUHDWLYH          
SUDFWLFH WKXV FRQVWUXFWLQJ UHDGHUV DV FRQVXPHUV DQG OLPLWLQJ WKHLU SRWHQWLDO DJHQF\          
7KHZHEVLWHµDERXW¶SDJHUHDGVDVIROORZV

µ(YHU\ PRQWK RXU 8. DQG 86$ HGLWLRQV GHOLYHU FRQVLVWHQWO\ PRUH         
SDJHV WKDQ DQ\ FRPSHWLQJ WLWOH SDFNHG IXOO RI LQGHSWK SURGXFW WHVWV          
RI 5HFRUGLQJ 6\VWHPV 0XVLF 6RIWZDUH '$:V 9LUWXDO ,QVWUXPHQWV       
3OXJLQV 6\QWKHVL]HUV .H\ERDUGV 	 5DFN 0RGXOHV 0XVLF      
&RPSXWHUV 6DPSOHUV 6RXQGFDUGV 0L[LQJ &RQVROHV (IIHFWV 	      
6LJQDO 3URFHVVRUV DQG QRW IRUJHWWLQJ VWXGLR HVVHQWLDOV OLNH       
0LFURSKRQHV DQG 0RQLWRUV SOXV WKH EHVW 0XVLFLDQ0L[      
(QJLQHHU5HFRUG 3URGXFHU LQWHUYLHZV \RX
OO UHDG DQ\ZKHUH¶ 6RXQG      
2Q6RXQGE


6RXQG 2Q 6RXQG DSSHDUV WR SXUSRVHIXOO\ SXUVXH D GLVFRXUVH WKDW SURPRWHV WKH           
GLVFXVVLRQ RI WHFKQRORJ\ LQ PRUH LVRODWHG VWUHDPOLQHG µUHYLHZ¶ FRQWH[WV ,Q         
DGGLWLRQ ZKLOVW WKH VWDWHPHQW DERYH PHQWLRQV WKH SUHVHQFH RI LQWHUYLHZV ZLWK          
LQGXVWU\ SURIHVVLRQDOV WKH LQFOXVLRQ RI WKLV LQIRUPDWLRQ DW WKH HQG RI VXFK D OHQJWK\             
OLVW RI VSHFLDOLVHG UHFRUGLQJ WHUPLQRORJ\ LV VXJJHVWLYH RI WKHLU GLPLQLVKHG LPSRUWDQFH          
ZLWKLQ 6RXQG 2Q 6RXQG DQG LV FRQILUPHG ZKHQ RQH FRQVLGHUV WKDW IRUW\ SHUFHQW RI             
UHDGHUV FRPH VHHNLQJ UHYLHZ FRQWHQW 6RXQG 2Q 6RXQG D 7KH XVH RI           
LQGXVWU\ VSHFLILF WHUPLQRORJ\ LV WKHUHIRUH ZRUWK\ RI IXUWKHU FRQVLGHUDWLRQ KHUH DV LWV           
LQFOXVLRQ KDV IDU UHDFKLQJ LPSOLFDWLRQV ZKHQ FRQVLGHULQJ WKH QDWXUH DQG PRGHO RI           
FRPPXQLFDWLRQEHWZHHQ6RXQG2Q6RXQGDQGLWVUHDGHUV
6RXQG RQ 6RXQG FDQ DUJXDEO\ EH VHHQ DV DVVLVWLQJ LQ WKH SHUSHWXDWLRQ RI D             
ELQDU\ GLYLGH EHWZHHQ DPDWHXU DQG SURIHVVLRQDO WKURXJK WKH XVH RI VSHFLDOLVHG          
WHUPLQRORJ\ LQ WKDW LWV LQFOXVLRQ VHUYHV WR DSSHDO WR WKRVH IDPLOLDU ZLWK LWV PHDQLQJ             
DQG IXQFWLRQ ZKLOVW VLPXOWDQHRXVO\ GLVWDQFLQJ WKRVH ZLWKRXW WKH UHTXLVLWH NQRZOHGJH         
WR SDUWLFLSDWH 7KH H[LVWHQFH RI WKLV ELQDU\ FRPPXQLW\ URRWHG LQ NQRZOHGJH KDV EHHQ            
FRQILUPHG E\ WKH ZRUN RI 7RPD] GH &DUYDOKR ZKR KDV REVHUYHG WKDW RQH PXVW             
µ PDVWHU WKH ODQJXDJH XVHG E\ SURIHVVLRQDOV DQG RWKHU UHFRUGLVWV¶  LQ RUGHU WR            
SDUWLFLSDWH 6KH FRQWLQXHV QRWLQJ WKDW µ³*RRG´ KRPH UHFRUGLVWV DUH H[SHFWHG WR          
NQRZ KRZ WR QDPH GLIIHUHQW JHDU WKHLU IXQFWLRQ DQG WKHLU VSHFLILFDWLRQV 7KH\ DUH            
XVXDOO\ TXHVWLRQHG DERXW WKH WHFKQLFDO GHWDLOV RI WKHLU UHFRUGLQJV¶ LELG IXUWKHU          
HPSKDVL]LQJ WKH VLJQLILFDQFH RI JHDU IHWLVKLVP PRVW LPSRUWDQWO\ LQ D FDSDFLW\ WKDW           
VWUHVVHV WKH DUWLFXODWLRQ RI WHFKQLFDO NQRZOHGJH 7RPD] GH &DUYDOKR FRQWLQXHV µDV          
WHFKQRORJ\ KDV D FHQWUDO UROH LQ UHFRUGLQJ LW VHHPV WKDW WKH PRUH RQH LV OLWHUDWH RQ               
WKDW PDWWHU WKH PRUH VKHKH LV VHHQ DV DQ H[SHUW ZKLFK DFFRUGLQJ WR WKH GLVFRXUVH              
LV RQH RI WKH SRVVLEOH VXEMHFWLYLWLHV RI WKH ³SUR´¶ LELG 7KH VFULSW $NULFK                
RI 6RXQG 2Q 6RXQG FDQ WKHQ EH VDLG WR SUHVHQW WHFKQLFDO OLWHUDF\ DV D SUHUHTXLVLWH              
WR SDUWLFLSDWLRQ ZLWK WKH PDJD]LQH HGLWRUV DVVXPLQJ WKH SRVLWLRQ RI WKH µSUR¶ %\            
SHUSHWXDWLQJ WKLV VFULSW LW LV DUJXDEOH WKDW 6RXQG 2Q 6RXQG LV LQWULQVLFDOO\           
SKDOORJRFHQWULF LQ SDUWLFXODU DV SDUWLFLSDQWV DUH UHTXLUHG WR HQXQFLDWH XVLQJ WKH          
DSSURSULDWH WURSHV LQ RUGHU WR EH PDGH YLVLEOH ,Q GLVFXVVLQJ WKH HPHUJHQFH RI            
WHFKQLFDO NQRZOHGJH ZLWKLQ WKH PXVLF SUHVV 7KpEHUJH KDV QRWHG WKDW µGXULQJ WKH           
PLG¶V  LW ZDV RIWHQ QHFHVVDU\ IRU WKH PDJD]LQH HGLWRUV WR VHHN RXW VRIWZDUH             
GHYHORSHUV DQG SURGXFW VSHFLDOLVWV DV DXWKRUV RI PDJD]LQH DUWLFOHV RQ QHZ          
SURGXFWV ,Q PDQ\ FDVHV WKH\ ZHUH WKH RQO\ SHRSOH ZKR KDG DGHTXDWH NQRZOHGJH            
RI DOO WKH DYDLODEOH SURGXFW IHDWXUHV¶   2QH FDQ WKHUHIRUH REVHUYH WKH            

FRUUHODWLRQ EHWZHHQ VSHFLILF WHFKQLFDO NQRZOHGJH DQG RQH
V SHUFHLYHG KLHUDUFK\        
ZLWKLQ WKH FRPPXQLW\ 2QFH DJDLQ , GR QRW PHDQ WR VXJJHVW WKDW KLHUDUFK\ LV             
IXQGDPHQWDOO\ REMHFWLRQDEOH EXW UDWKHU WKDW WKH DXWKRULW\ DWWULEXWHG WR WKH NQRZHU          
ZLWKLQ SKDOORJRFHQWULF VFULSWHG WH[WV DOORZV IRU WKH RSSUHVVLRQ RI WKH REMHFW LI           
G\QDPLFFRQYHUVDWLRQVDUHSUHFOXGHGIURPWDNLQJSODFH
:LWKLQ 6RXQG 2Q 6RXQG SURGXFW UHYLHZV DUH ULIH ZLWK FRPSDUDEOH WHFKQLFDO          
WHUPLQRORJ\ DQG WKXV LQHYLWDEO\ IRFXV RQ QDUURZ WHFKQLFDO VSHFLILFV UDWKHU WKDQ          
WHFKQRORJ\¶V DSSOLFDWLRQ IRU FUHDWLYH SUDFWLFH WKXV FRQVWUXFWLQJ UHDGHUV DV        
FRQVXPHUV DQG SHUSHWXDWLQJ WKH WURSH RI JHDU IHWLVKLVP ,Q WKLV VHQVH WKHQ D            
WHFKQRORJ\
V SXUSRVH DQG LQGHHG WKH ZD\ LQ ZKLFK UHDGHUV DUH H[SHFWHG WR XVH DQG             
HQJDJH ZLWK LW FDQ EH FRQVLGHUHG WR EH ODUJHO\ VFULSWHG E\ WKLV IRFXV RQ WHFKQLFDO              
VSHFLILFDWLRQV ZLWKLQ LVRODWHG UHYLHZ FRQWH[WV ,Q DQ H[FKDQJH ZLWK (GLWRU LQ &KLHI           
3DXO :KLWH , TXHVWLRQHG WKH QHFHVVLW\ RI SURGXFW UHYLHZV ZLWKLQ 6RXQG 2Q 6RXQG            
DQG FRPSDUDEOH LQGXVWU\ PDJD]LQHV DQG FRQWHPSODWHG ZKHWKHU VXFK D GHWDLOHG         
IRFXV RQ SURGXFWV FRXOG EH VHHQ DV SURPRWLQJ JHDU IHWLVKLVP :KLWH¶V UHSO\ ZDV            
LOOXPLQDWLQJ LQ WKDW LW VKHG OLJKW RQ KRZ PHGLDWRUV EHWZHHQ SURGXFWV DQG DXGLHQFHV            
YLHZDQGPDQDJHWKHLUDXGLHQFH¶VH[SHFWDWLRQV

µ&HUWDLQO\ SURGXFW UHYLHZV DUH DQ LPSRUWDQW SDUW RI DQ\ VSHFLDOLVW         
PDJD]LQH
V FRQWHQW DV LW LV VRPHWKLQJ WKH UHDGHUV ZDQW DQG UHO\ RQ           
WKRXJK ZH DOVR FRYHU ORWV RI RWKHU DUHDV WR DFKLHYH DQ HGLWRULDO           
EDODQFH , GRQ
W WKLQN LW ZRXOG EH SUDFWLFDO WR UXQ D PDJD]LQH OLNH RXUV             
ZLWKRXW SURGXFW UHYLHZV HVSHFLDOO\ DV ZH KDYH D UHSXWDWLRQ IRU GHSWK          
DQGDFFXUDF\¶$QQHWWV

7KH WRQH SUHVHQWHG E\ :KLWH KHUH LV RQH RI HFRQRPLF SUDJPDWLVP ZLWK DFWLRQ WDNHQ             
RXW RI QHFHVVLW\ IRU LQVWLWXWLRQDOLVHG H[SHFWDWLRQV ,Q GRLQJ VR LW LV DUJXDEOH WKDW WKH             
PXWXDO LQWHUGHSHQGHQFH RI WKH REMHFW DQG VXEMHFW LV DVVXUHG DQG WKXV 6RXQG 2Q            
6RXQG FDQ EH FRQVLGHUHG UHSUHVHQWDWLYH RI D SKDOORJRFHQWULF DUFKLYH SDUWLFXODUO\         
ZKHQ RQH FRQVLGHUV WKH HPSKDVLV SODFHG RQ ZKDW , KDYH SUHYLRXVO\ GHPRQVWUDWHG           
DV EHLQJ KLVWRULFDOO\ µPDVFXOLQH¶ DWWULEXWHV D NQRZOHGJH RI ZKLFK LV VXEVWDQWLDWHG RU           
µUHIUHVKHG¶ +DUDZD\   E\ WKH UHDGHUVKLS 'HUULGD   )RXFDXOW          
  7KLV LV D VHQWLPHQW UHLQIRUFHG ZKHQ RQH FRQVLGHUV :KLWH¶V VWDWHPHQW           
IURP HDUOLHU LQ WKH VDPH H[FKDQJH $SSHQGL[ & +HUH ZKHQ DVNHG VSHFLILFDOO\           
DERXW WKH SUHVHQFH RI JHDU IHWLVKLVP ZLWKLQ WKH DXGLR WHFKQRORJ\ FRPPXQLW\ :KLWH           
UHVSRQGHG µ$V IRU JHDU IHWLVKLVP ² WKDW
V ZKDW NHHSV WKH LQGXVWU\ UXQQLQJ¶ $QQHWWV            
 7KH DGPLVVLRQ WKDW WKHUH H[LVWV D WHQGHQF\ WR IDYRXU WHFKQRORJ\IRFXVVHG          

FRQWHQW LV LQGLFDWLYH RI WKH H[LVWHQFH DQG SHUSHWXDWLRQ RI DQ LQVWLWXWLRQDOLVHG          
GLVFRXUVH WKDW IDYRXUV D OLPLWHG DQG SHUKDSV PRUH VXSHUILFLDO GLVFXVVLRQ RI WKHVH           
WHFKQRORJLHV 7KH VXJJHVWLRQ WKDW JHDU IHWLVKLVP LV SDUWLDOO\ RU LQGHHG ZKROO\          
UHVSRQVLEOH IRU WKH FRQWLQXHG H[LVWHQFH RI WKH LQGXVWU\ DV D ZKROH RQO\ VHUYHV WR             
VROLGLI\ WKLV QRWLRQ DQG LV VXJJHVWLYH RI WKH VLJQLILFDQFH SULQW PHGLD SOD\V LQ            
VFULSWLQJDQGUHLQIRUFLQJWKHVHWURSHVZLWKLQWKHFRPPXQLW\DWODUJH
:KLWH¶V FRQFOXGLQJ VWDWHPHQW LV DOVR ZRUWK XQSDFNLQJ KHUH 2QH FDQ         
REVHUYH WKH LGHD WKDW GHSWK DQG DFFXUDF\ FDQ RQO\ EH DFKLHYHG WKURXJK WKH            
V\VWHPDWLF GHFRQVWUXFWLRQ RI WHFKQRORJ\ DQG DGGLWLRQDOO\ WKDW WKLV DFW LV LPSHUDWLYH          
WR WKH UHSXWDWLRQ RI WKH DXWKRU DQGRU WKH LQVWLWXWLRQ 7KLV IRFXV SDUDOOHOV ZKDW ZDV             
SUHYLRXVO\ VXJJHVWHG LQ &KDSWHU 7KUHH ZLWK UHJDUGV WR WKH SKRQRJUDSK DQG          
VSHFLILFDOO\ LWV UHDSSURSULDWLRQ DQG UHLQVFULSWLRQ YLD GHFRQVWUXFWLRQ E\ PHQ 7KH         
SKRQRJUDSK ZDV LQLWLDOO\ HQVFRQFHG E\ D FDELQHW RI VRPH GHVFULSWLRQ WKXV NHHSLQJ           
WKH FRUH WHFKQRORJ\ KLGGHQ KRZHYHU LW ZDV WKURXJK WKH WHVWLQJ DQG PHDVXUHPHQW RI            
WKLV WHFKQRORJ\¶V FDSDELOLWLHV WKDW PHQ VRXJKW WR HQJDJH LQ D GLVFRXUVH RQ VRXQG            
7KH SKRQRJUDSK ERWK OLWHUDOO\ DQG SK\VLFDOO\ µRSHQHG XS WKH SRVVLELOLW\ RI          
LQWHUDFWLQJ VRFLDOO\ WKURXJK PXVLF « >DOORZLQJ@ PHQ WR HQJDJH LQ DFWLYLWLHV WKDW KDG            
ORQJ EHHQ FRQVWUXFWHG DV IHPLQLQH SXUVXLWV EXW LQ ZD\V WKDW HQFRXUDJHG PDVWHU\           
DQG H[SORUDWLRQ UDWKHU WKDQ XSOLIW DQG HGXFDWLRQ¶ .DW]   &RQVLGHULQJ PRUH           
FORVHO\ 6RXQG 2Q 6RXQG¶V IRFXV RQ SURGXFW UHYLHZV DQG LWV IL[DWLRQ ZLWK µGHSWK DQG             
DFFXUDF\¶ WKHQ LW EHFRPHV SRVVLEOH WR ZLWQHVV WKH XQGHUO\LQJ JHDU IHWLVKLVP WKDW           
W\SLILHV 6RXQG 2Q 6RXQG
V FRPPXQLW\ HQJDJHPHQW 7R HODERUDWH DXWKRUV DQG         
HGLWRUV FDQ EH VDLG WR UHO\ XSRQ WKH NQRZOHGJH DVVXPHG WKURXJK WKH GHFRQVWUXFWLRQ            
RI WHFKQRORJ\ LQ RUGHU WR UHWDLQ ZKDW KDV SUHYLRXVO\ EHHQ LGHQWLILHG DV WKH            
VWXGHQWWHDFKHU GLFKRWRP\ LPSOLFLW WR WKH PDJD]LQH¶V FRQWHQW 7RPD] GH &DUYDOKR         
 1XVVEDXP   +DUDZD\   3URGXFW WHVWLQJ FDQ WKHUHIRUH EH           
LGHQWLILHG DV RQH RI WKH NH\ FRPSRQHQWV ZLWK ZKLFK WKH FRQWHQW FUHDWRUV DUH DEOH WR              
GHPRQVWUDWH WKHLU NQRZOHGJH DQG WKXV WKHLU KLHUDUFKLFDO SRVLWLRQ ZLWKLQ WKH         
FRPPXQLW\DVDZKROHDVZHOODVVDWLDWLQJUHDGHUVKLSH[SHFWDWLRQV
$ UHDGHU VXUYH\ FRQGXFWHG E\ 6RXQG 2Q 6RXQG LQ  VLPLODUO\          
FKDPSLRQHG FRQVXPSWLRQ LQ WKH FRQWLQXHG H[LVWHQFH RI WKH DXGLR WHFKQRORJ\ VHFWRU          
EXW PRUH VR FLWHG SXUFKDVLQJ DV WKH IXQGDPHQWDO ZD\ LQ ZKLFK 6RXQG 2Q 6RXQG             
UHDGHUV ZHUH DEOH WR HVWDEOLVK WKHLU KLHUDUFKLFDO VWDQGLQJ ZLWKLQ WKH FRPPXQLW\ 7KH           
VXUYH\ H[SODLQHG µ+HUH DW HGLWRULDO +4 ZH OLNH WR WKLQN WKDW 626 UHDGHUV DUH             
VHULRXV DERXW UHFRUGLQJ DQG PXVLFPDNLQJ DQG WKLV LV HPSKDWLFDOO\ ERUQH RXW E\           

ZKDW \RX VWDWHG \RX KDG VSHQW RQ QHZ KDUGZDUHVRIWZDUH LQ WKH SDVW  PRQWKV¶             
*LOE\  %\ DWWULEXWLQJ D UHDGHU¶V VLQFHULW\ DQG OHJLWLPDF\ WR WKHLU ZLOOLQJQHVV           
DQG DELOLW\ WR VSHQG PRQH\ RQ DXGLR WHFKQRORJ\ 6RXQG 2Q 6RXQG LV DIILUPLQJ WKDW             
WKHUH H[LVWV QRW RQO\ D EDUULHU WR HQWU\ DQG SDUWLFLSDWLRQ ZLWKLQ WKH DXGLR FRPPXQLW\             
EXW DOVR WKDW RQH
V SRVVHVVLRQ RI WKH DSSURSULDWH HTXLSPHQW LV LQWULQVLFDOO\ OLQNHG WR            
RQH¶V SHUFHLYHG KLHUDUFKLFDO SRVLWLRQ 0DU[  >@ 9HEOHQ  >@         
&RQVLGHULQJ WKLV DORQJVLGH ZKDW , KDYH SUHYLRXVO\ GHPRQVWUDWHG WR EH WKH          
VLJQLILFDQFH RI GHFRQVWUXFWLQJ WHFKQRORJ\ LQ HVWDEOLVKLQJ DQG PDLQWDLQLQJ NQRZOHGJH        
DERYH WKDW RI WKH UHDGHU 6RXQG 2Q 6RXQG FDQ EH FRQVLGHUHG WR SHUSHWXDWH D             
IL[DWLRQ ZLWK JHDU DFTXLVLWLRQ DQG WKXV DQ H[FOXVLYH PRGHO RI FRPPXQLW\          
HQJDJHPHQW :KHQ RQH DOVR FRQVLGHUV WKH HPSKDVLV SODFHG E\ WKH PDJD]LQH RQ           
DFTXLULQJ µ QHZ KDUGZDUHVRIWZDUH¶ LELG LW DOVR EHFRPHV SRVVLEOH WR EHWWHU         
XQGHUVWDQG :KLWH¶V HDUOLHU VXJJHVWLRQ WKDW JHDU IHWLVKLVP µNHHSV WKH LQGXVWU\         
UXQQLQJ¶ $QQHWWV  7KpEHUJH KDV DOVR VXJJHVWHG WKDW UHDGHU VXUYH\V DUH          
XVHIXOLQWUDFNLQJDXGLRWHFKQRORJ\FRQVXPSWLRQ,QWKLVFRQWH[WKHVWDWHV

µ5HDGHUV KDYH EHHQ UHJXODUO\ DVNHG WR UHVSRQG WR TXHVWLRQV        
FRQFHUQLQJ WKHLU DJH VH[ LQFRPH LQWHUHVW LQ WKH PDJD]LQH WKH NLQG          
RI LQVWUXPHQWV WKH\ RZQ DQG PRUH LPSRUWDQWO\ KRZ PXFK PRQH\         
WKH\ DUH OLNHO\ WR VSHQG RQ WKHLU QH[W SXUFKDVH DQG WKH NLQG RI            
LQVWUXPHQW LW ZLOO EH  WKHVH VXUYH\V LQGLFDWH D PRYH DZD\ IURP D            
FRQFHUQ ZLWK WKH UHSUHVHQWDWLRQ RI D UHDGHUVKLS D ³SXEOLF´ DQG         
WRZDUG VXSSO\LQJ PDUNHWLQJ LQIRUPDWLRQ WR DGYHUWLVHUV¶ 7KpEHUJH      


7KH HPSKDVLV SODFHG RQ IXWXUH FRQVXPSWLRQ KHUH GHPRQVWUDWHV D UHFRJQLWLRQ RI          
JHDU IHWLVKLVP LQ OLQH ZLWK :KLWH¶V SHUFHSWLRQ 0RUH WKDQ WKLV KRZHYHU VXUYH\V DUH            
FLWHG DV D PHDQV RI HQFRXUDJLQJ IXWXUH SXUFKDVHV UDWKHU WKDQ HVWDEOLVKLQJ          
FRPPXQLWLHV RU D µSXEOLF¶ 7KLV SURYHV WR EH SDUWLFXODUO\ DSW LQ WKH FDVH RI 6RXQG 2Q               
6RXQG ZKHUH GHPRJUDSKLF GDWD LV LQFOXGHG LQ WKH PDJD]LQH¶V 8. 0HGLD 3DFN           
ZKLFKLVVSHFLILFDOO\FDWHUHGWRWKHQHHGVRIDGYHUWLVHUV
:LWKLQ 6RXQG 2Q 6RXQG JHDU IHWLVKLVDWLRQ LV RIWHQ SUHVHQWHG DV EHLQJ ERWK           
KDELWXDO DV ZHOO DV FRPPRQSODFH ,Q DQ DUWLFOH HQWLWOHG µ%X\LQJ 7KH (TXLSPHQW <RX            
5HDOO\ 1HHG¶ :KLWH  3DXO :KLWH GLUHFWO\ DGGUHVVHV WKLV LVVXH EXW GRHV VR            
ZLWK WKH LQWHQWLRQ RI VWHHULQJ FRQVXPHUV WRZDUGV ZKDW KH KDV LGHQWLILHG DV EHLQJ            
ZRUWK\SURGXFWFKRLFHV


µ:H
YH DOO OXVWHG DIWHU WKH VKLQ\ QHZ JHDU WKDW DSSHDUV PRQWK DIWHU           
PRQWK LQ WKH SDJHV RI 6RXQG 2Q 6RXQG  $ SHUVRQDO UHFRUGLQJ           
VWXGLR LVQ
W MXVW VRPHWKLQJ \RX EX\ DQG XVH 0RUH RIWHQ WKDQ QRW LW            
WDNHV RQ D OLIH RI LWV RZQ FKDQJLQJ DQG HYROYLQJ OLNH D JURZLQJ            
RUJDQLVP $QG OLNH DQ\ RUJDQLVP LW KDV WR HDW WR VXUYLYH ² WKH VWDSOH             
GLHW LQ WKLV FDVH EHLQJ KDUG FDVK 7KH SUREOHP LV WKDW RQFH \RX
YH JRW             
HYHU\WKLQJ VHW XS DQG \RX
UH VWDUWLQJ WR JHW UHVXOWV WKHUH
V DQ DOPRVW           
RYHUSRZHULQJXUJHWRXSJUDGH¶:KLWH

$OWKRXJK :KLWH UHFRJQLVHV 6RXQG 2Q 6RXQG¶V WHQGHQF\ WR IRFXV RQ DXGLR          
WHFKQRORJ\ DERYH DOO HOVH WKH GLVFRXUVH RI JHDU IHWLVKLVP LV WUHDWHG DV D QRUPDOLW\             
%\ JHQHUDOLVLQJ WKH UHDGHUVKLS LQ WKH ILUVW LQVWDQFH µ:H
YH DOO OXVWHG DIWHU WKH VKLQ\             
QHZ JHDU¶ LELG :KLWH HVWDEOLVKHV WKH QRWLRQ DV EHLQJ FRPPRQSODFH ZLWKLQ WKH           
FRPPXQLW\ DQG VR FDQ DOVR EH VDLG WR SURPRWH RU SURMHFW DQ LGHRORJ\ RI             
FRQVXPSWLRQ ,W LV LPSRUWDQW WR DFNQRZOHGJH WKDW WKH XVH RI WKH ZRUG µOXVW¶ LV             
LQWULQVLFDOO\ IHWLVKLVWLF LQ WKH VHQVH WKDW LW SURPRWHV ERWK D VHQVH RI GHYRWLRQ EXW             
DOVR D VHQVH RI VH[XDO JUDWLILFDWLRQ WKURXJK FRQVXPSWLRQ 2Q WKLV ODVW SRLQW LW LV             
ZRUWK QRWLQJ WKDW µJHDU OXVW¶ LV D VWDSOH WHUP RI DXGLR WHFKQRORJ\ GLVFRXUVH DQG             
UHFXUV WKURXJKRXW WKH SXEOLFDWLRQ KLVWRU\ RI 6RXQG 2Q 6RXQG DV ZHOO DV LQ RWKHU             
PHGLD VHH %HQQHWW F $ FORVHU H[DPLQDWLRQ RI WKH WHUP LV WKXV QHFHVVDU\ DQG             
RFFXUV ODWHU ZLWKLQ WKLV FKDSWHU 5HWXUQLQJ WR WKH DUWLFOH DERYH ZKHQ RQH FRQVLGHUV            
WKDW WKH SLHFH LV KLJKOLJKWLQJ JHDU IHWLVKLVP DV D PHDQV RI SURPRWLQJ SURGXFWV            
HQGRUVHG E\ WKH PDJD]LQH HGLWRU LW EHFRPHV DSSDUHQW WKDW WKHUH H[LVWV D           
IXQGDPHQWDO GLVFUHSDQF\ 2Q WKH RQH KDQG :KLWH SRUWUD\V WKH IL[DWLRQ ZLWK DXGLR           
WHFKQRORJ\ SURGXFWV DV EHLQJ VRPHZKDW SUREOHPDWLF KRZHYHU KH FRQWLQXHV WR         
VWDWHWKHIROORZLQJ

µ,
P VXUH WKDW DW RQH WLPH RU DQRWKHU ZH
YH DOO FRQYLQFHG RXUVHOYHV           
WKDW DGGLQJ D FHUWDLQ SLHFH RI NLW ZDV JRLQJ WR PDNH DOO WKH GLIIHUHQFH             
WR RXU UHFRUGLQJV EXW WKHQ RQFH LW
V SDLG IRU DQG ZLUHG LQ ZH ILQG LW              
GRHVQ
W UHDOO\ PDNH DQ\ DSSUHFLDEOH GLIIHUHQFH , KRSH WKDW WKLV DUWLFOH          
ZLOOKHOSSUHYHQWVXFKGLVDSSRLQWPHQWV¶:KLWH

7KLV VWDWHPHQW LPSOLHV D GHJUHH RI ZDULQHVV WRZDUGV SURGXFW IHWLVKLVDWLRQ RQ          
:KLWH¶V SDUW SDUWLFXODUO\ ZLWK UHJDUGV WR REVROHVFHQFH DQG ZKDW 7KpEHUJH KDV          
LGHQWLILHG DV IXWXURORJ\ 7KLV LV GHVFULEHG DV µWKLV FRQVWDQW IRUZDUG ORRNLQJ  WKLV            
GHIHUUDO RI SOHDVXUH DQG VDWLVIDFWLRQ LQWR WKH IXWXUH  >WKDW@ FRQWULEXWHV WR WKH VHQVH             
RI GHVLUH DQG QHHG WKDW LV QHFHVVDU\ WR PD[LPL]H WKH SDFH RI WHFKQLFDO LQQRYDWLRQ             
DQG SURILWV¶   +RZHYHU WDNLQJ LQWR DFFRXQW WKH XVH RI ZHOO NQRZQ EUDQG             

QDPHV ZLWKLQ WKH ERG\ RI WKH WH[W µWKH DOPRVW ODXJKDEO\ FKHDS 5RGH 17 DQG             
2NWDYD 0. YLD $XGLR 7HFKQLFD $7V DQG V WR D %H\HU 0& WKDW FRVW             
RYHU D JUDQG¶ LELG RQH FDQ REVHUYH WKDW WKH SLHFH FRQWLQXHV WR SURPRWH WKH             
DFTXLVLWLRQ RI WHFKQRORJ\ WKURXJK D FULWLTXH RI WKLV YHU\ SUDFWLFH 7KH XVH RI            
WHFKQLFDO WHUPLQRORJ\ LV ZRUWK GUDZLQJ DWWHQWLRQ WR KHUH VSHFLILFDOO\ VLQFH LW IRUPV           
ZKDW 7RPD] GH &DUYDOKR KDV FDOOHG WKH µODQJXDJH RI WKH SURIHVVLRQDOV¶ DQG WKXV            
VHUYHVWRPDLQWDLQDVXEMHFWREMHFWGLFKRWRP\
7KH DUWLFOH FDQ WKHQ EH VDLG WR VLPXOWDQHRXVO\ SUHVHQW WZR FRQIOLFWLQJ          
VWDQFHV :KLOVW :KLWH DSSHDUV UHWLFHQW WR UHFRPPHQG WHFKQRORJ\ ZLWKRXW FOHDU         
SXUSRVH KH RIWHQ SHUKDSV LQDGYHUWHQWO\ SRVLWLRQV WKH SXUFKDVH RI WHFKQRORJ\ DV D           
PHDQV RI DVVHUWLQJ SULYLOHJH DQG WKXV WKH HPSKDVLV RI WKH DUWLFOH UHPDLQV YHU\ PXFK             
RQ WKH VHOHFWLRQ RI DXGLR HTXLSPHQW DV D PHDQV RI DVVHUWLQJ RQH¶V KLHUDUFKLFDO            
VWDQGLQJ ZLWKLQ WKH FRPPXQLW\ +HZDUG   :KLWH FLWHV WKH SRVVHVVLRQ RI           
HTXLSPHQW DV IDFLOLWDWLQJ KLV RZQ SRVLWLRQ RI DXWKRULW\ DQG XVHV WKLV WR OHJLWLPLVH WKH             
GLGDFWLFPRGHORIFRPPXQLFDWLRQSUHVHQWHGZLWKLQWKHDUWLFOH+HVWDWHV

µ,
P DV ELJ D WHFKQRKROLF DV DQ\RQH DQG ,
YH DOVR KDG WKH DGYDQWDJH            
RI EHLQJ DEOH WR WU\ RXW DQG FRPSDUH KXQGUHGV RI SLHFHV RI UHYLHZ            
JHDU LQ P\ VWXGLR 7KLV SXWV PH LQ D JRRG SRVLWLRQ WR SURYLGH D IHZ              
SUDJPDWLFSRLQWHUVWRWKHEHVWZD\WRVHOHFWJHDU¶:KLWH

$OWKRXJK WKLV PLJKW QRW LQLWLDOO\ DSSHDU SUREOHPDWLF DIWHU DOO SUDFWLFDO H[SHULHQFH LV           
HVVHQWLDO LQ VSHFLDOLVW SXEOLFDWLRQV LW LV LPSRUWDQW WKDW WKH XQGHUO\LQJ PRGHO RI           
FRPPXQLFDWLRQ EH DFNQRZOHGJHG DQG XQGHUVWRRG :KLWH LV SRVLWLRQHG DERYH WKH         
UHDGHU DV D UHVXOW RI KLV NQRZOHGJH KRZHYHU WKH VWUXFWXUDO FRPSRVLWLRQ RI WKH DUWLFOH             
DVVXUHV WKH SKDOORJRFHQWULF GLVWLQFWLRQ EHWZHHQ WKH REMHFW DQG VXEMHFW DV ZHOO DV           
WKHLU PXWXDO GHSHQGHQFH +DUDZD\   %\ IHWLVKLVLQJ WHFKQRORJ\ WKH         
6RXQG 2Q 6RXQG DUWLFOH FDQ EH VDLG WR LQKLELW WKH HVWDEOLVKPHQW RI PRUH YDULHG             
GLVFRXUVHV RQ WHFKQRORJ\ LQ WKDW LWV GLVFXVVLRQ LV LVRODWHG VRPHZKDW IURP UHDOZRUOG           
DSSOLFDWLRQV 7KLV FRQWUDVWV VWDUNO\ ZLWK WKH IDU OHVV PHGLDWHG GLVFXVVLRQ RI          
WHFKQRORJ\ ZLWKLQ 7DSH 2S $V 6WHUQH VXJJHVWV RI 7DSH 2S µUHFRUGLQJ LV GLVFXVVHG            
DV D OLYHG H[SHULHQFH (YHQ LQWHUYLHZHHV ZKR DUH REVHVVHG ZLWK WKH JHDU LQ WKHLU             
VWXGLRV WDON DERXW LW LQ WKH FRQWH[W RI KRZ LW
V XVHG¶  ,Q FRQWUDVW E\ IRFXVVLQJ               
WKH GLVFRXUVH RI DXGLR WHFKQRORJLHV DURXQG JHDU IHWLVKLVP DQG LVRODWHG LQVWDQFHV RI           
WKHLU DSSOLFDWLRQ :KLWH LV DEOH WR DVVXPH D SRVLWLRQ RI KLHUDUFK\ WKDW VHUYHV WR             
SHUSHWXDWHDUHVWULFWHGPRGHORIFRPPXQLFDWLRQWKDWUHPDLQVGLGDFWLF

,Q DGGLWLRQ WKH IUHTXHQF\ ZLWK ZKLFK WKH FRVW DQG SULFLQJ RI HTXLSPHQW LV            
XVHG DV D PHDQV RI GLIIHUHQWLDWLQJ EHWZHHQ ZKDW DUH FRQVLGHUHG WR EH DPDWHXUV DQG             
SURIHVVLRQDOV SURYLGHV IXUWKHU HYLGHQFH RI WKH ZD\ LQ ZKLFK JHDU IHWLVKLVDWLRQ          
VHUYHV WR VWUDWLI\ WKH FRPPXQLW\ 0DVVXPL LQ 'HOHX]H DQG *XDWWDUL  [LLL $V            
7RPD] GH &DUYDOKR KDV REVHUYHG µ WKH H[SHQVLYH DQG ZHOOHTXLSSHG SURIHVVLRQDO         
VWXGLRV FRQWLQXH WR EH WKH LGHDO PRGHO WR EH IROORZHG E\ KRPH UHFRUGLVWV¶              
3DXO :KLWH¶V FRPPHQWV WDUJHWHG WRZDUGV ORZHU FRVW HTXLSPHQW DUH RIWHQ GHULVLYH          
DQG UHSUHVHQWDWLYH RI DQ RYHUDOO HOLWLVP +H VWDWHV µ$IWHU DOO ZH NQRZ WKDW PRUH             
H[SHQVLYH JHQHUDOO\ HTXDWHV WR EHWWHU¶ :KLWH  :LWKLQ 6RXQG 2Q 6RXQG WKHQ           
WKH IHWLVKLVDWLRQ RI WHFKQRORJ\ LV RIWHQ GLVFXVVHG LQ UHODWLRQ WR RQH¶V ILQDQFLDO           
PHDQV $QRWKHU H[DPSOH ZRXOG EH WKH UHFXUULQJ XVH RI WKH SKUDVH µJHDU OXVW¶ ZKLFK             
LV DUWLFXODWHG DV WKH SK\VLFDO GHVLUH RI WHFKQRORJ\ RIWHQ OLQNHG ZLWK YR\HXULVP           
%HQQHWW F  UDWKHU WKDQ LWV JHQHUDO GLVFXVVLRQ DQG DV VXFK FDQ EH            
FRQVLGHUHG DV D VLQJOH FRQWULEXWRU\ HOHPHQW WR WKH IHWLVKLVDWLRQ RI DXGLR WHFKQRORJ\           
RYHUDOO 5HFRJQLVLQJ WKLV JHDU OXVW FDQ WKHQ EH FRQVLGHUHG DV D SDUWLFXODUO\           
SKDOORJRFHQWULF WURSH WKDW SURPRWHV WKH GLVFXVVLRQ RI DXGLR WHFKQRORJ\ LQ LVRODWHG          
FRQWH[WV RIWHQ LQ UHODWLRQ WR RQH
V ILQDQFLDO PHDQV DV D PHWKRG RI REWDLQLQJ RU             
SUHVHUYLQJ D KLHUDUFKLFDO SRVLWLRQ ZLWKLQ WKH FRPPXQLW\ $Q DUWLFOH HQWLWOHG µ*HDU          
/XVW¶ SURGXFHG E\ 6RXQG 2Q 6RXQG FRQWULEXWRU -HII 0HDUQV VHUYHV WR GHPRQVWUDWH           
WKH IHDWXUHV RI WKLV WURSH ZKHUHLQ WKH VLJQLILFDQFH RI ERWK PRQH\ DQG LQIOXHQFH DUH             
SRVLWLRQHG DV EHLQJ LQH[WULFDEO\ OLQNHG DV ZHOO DV EHLQJ LPSHUDWLYH WR RQH¶V           
KLHUDUFKLFDOVWDQGLQJ+HVWDWHV

µ6XUHO\ WKHUHIRUH , KDYH FRQTXHUHG WKH LUUDWLRQDO XUJH WKDW RQFH         
PDGH PH OXVW DIWHU WKH VWDWH RI WKH DUW" $IWHU DOO , NQRZ P\ DJHLQJ              
HTXLSPHQW LQVLGH RXW , XQGHUVWDQG LWV SHFXOLDULWLHV DQG ZKLPV DQG ,          
NQRZ KRZ WR JHW WKH EHVW IURP LW :RXOGQ
W LW EH VHQVLEOH WR UHPDLQ             
IDLWKIXO WR WKLV WUXVW\ ROG JHDU UDWKHU WKDQ WKURZ DZD\ DQRWKHU .           
EX\LQJ DQRWKHU FROOHFWLRQ RI VWXGLR NLW VSHQG WZR \HDUV OHDUQLQJ WR          
XVH LW DQG WKHQ ILQG WKDW WKLV WRR LV REVROHWH" 1R ZD\ 7KH PRPHQW ,              
JHW P\ KDQGV RQ VRPH PRQH\ ,
P DIWHU D * DQG /RJLF 3ODWLQXP DQG             
DQ6DQGDQ5:LOO,OHDUQ"¶0HDUQV

,Q WKH ILUVW LQVWDQFH LW LV LPSRUWDQW WR QRWH WKDW 0HDUQV DGGUHVVHV WKH WURSH             
RI JHDU OXVW DQG WKXV WKH IHVWLVKLVDWLRQ RI WHFKQRORJ\ DV EHLQJ LUUDWLRQDO 7KH            
UKHWRULFDO GHYLFHV XVHG WKURXJKRXW WKH DUWLFOH VHUYH WR HPSKDVLVH WKLV SRLQW E\           
FRQYH\LQJ DQ LQWHUQDO VWUXJJOH RI VRUWV :KDW LV SHUKDSV PRVW LOOXPLQDWLQJ KRZHYHU           
LV WKH PDQQHU LQ ZKLFK 0HDUQV RIWHQ UHIHUV WR WHFKQRORJ\ WKURXJKRXW WKH SLHFH 7KH             

DXWKRU PDNHV D SRLQW RI XVLQJ ERWK WKH SULFH DQG EUDQGLQJ RI DXGLR WHFKQRORJ\             
SURGXFWV DV D PHDQV RI DVVHUWLQJ GRPLQDQFH 'HVSLWH 0HDUQ¶V VHHPLQJO\ JHQXLQH          
EUHDNGRZQ RI KLV µLUUDWLRQDO XUJH¶ LELG WKH VXSHUILFLDO VSHFLILFLWLHV RI WKH HTXLSPHQW           
UHIHUUHG WR VXFK DV WKH µ* DQG /RJLF 3ODWLQXP DQG DQ 6 DQG DQ 5¶ LELG               
DUH RIWHQ VKDOORZ DQG XQGHUGHYHORSHG DQG WKXV EHWUD\ KLV LQVLQFHULW\ 0RUH WKDQ           
WKLV WKH XVH RI WKH WHUPLQRORJ\ VXFK DV µFRQTXHUHG¶ µJHDU¶ DQG µNLW¶ UHIOHFW ZKDW             
6XVDQ 5RGJHUV KDV LGHQWLILHG DV µPLOLWDULVWLF ODQJXDJH WKDW LQIOHFWV FRQWHPSRUDU\         
PXVLFSURGXFWLRQ WHUPLQRORJ\¶ E  )XUWKHUPRUH WKH DXWKRU¶V UHIHUHQFHV WR        
KLV RZQ HFRQRPLF SRZHU FDQ EH VHHQ DV VWUDWLI\LQJ WKH FRPPXQLW\ GLVFRXUVH E\            
GLVWLQJXLVKLQJ EHWZHHQ SDUWLFLSDQWV EDVHG RQ WKHLU SHUFHLYHG ILQDQFLDO FDSDFLW\ DV         
QRWHG E\ 7RPD] GH &DUYDOKR  %HQQHWW D 6WHUQH  DQG :HUQLFN           
:HUQLFNLQ7KpEHUJH
$V D FRQVHTXHQFH RI ERWK WKH SULYLOHJLQJ RI NQRZOHGJH WKURXJK VKDOORZ          
HTXLSPHQW UHIHUHQFHV DQG GLIIHUHQWLDWLRQ EDVHG RQ RQH
V ILQDQFLDO FDSDFLW\ WKH         
DUWLFOH VXFFHHGV LQ HVWDEOLVKLQJ D GLGDFWLF WRQH RI YRLFH FRQFHUQHG ZLWK REMHFWLI\LQJ           
WKRVH FRQVLGHUHG H[WHUQDO RU LQ QRQFRPSOLDQFH ZLWK WKHVH WZR VXSSRVHG         
SUHUHTXLVLWHV 7KH WRQH RI WKH DUWLFOH WKURXJKRXW LV RQH RI QRUPDOLVHG EHKDYLRXU           
HPSKDVLVHG LQ FORVLQJ E\ WKH DXWKRU¶V ILQDO FRPPHQW µ:LOO , OHDUQ"¶ LELG ,W LV             
LPSRUWDQW WR QRWH KHUH WKDW WKH XVH RI UKHWRULFDO GHYLFHV DV ZHOO DV WKH XVH RI               
WHFKQRORJ\ DV D PHDQV RI DVVHUWLQJ GRPLQDQFH DUH QRW PHUHO\ WH[WXDO REVHUYDWLRQV           
EXW UDWKHU DUH HVVHQWLDO VWUXFWXUDO FRPSRQHQWV RI 6RXQG 2Q 6RXQG¶V RYHUDOO          
SUHVHQWDWLRQ %\ WKLV , PHDQ WR VXJJHVW WKDW WKHVH IHDWXUHV DUH SXUSRVHIXOO\           
HPSOR\HG DV D PHDQV RI REMHFWLI\LQJ FRPPXQLW\ SDUWLFLSDQWV DQG WKXV LQ VHFXULQJ           
DXWKRU GRPLQDQFH ZLWKLQ WKH DIRUHPHQWLRQHG UHDGHUZULWHU FRGHSHQGHQF\ 7KH       
IROORZLQJH[DPSOHLVGHPRQVWUDWLYHRIWKHVHIHDWXUHV

µ:KHQ ZDV WKH ODVW WLPH \RX WRRN WKH WURXEOH WR WUDZO WKURXJK RQH RI             
\RXU ROGHU VRXQG PRGXOHV RU D IDPLOLDU VDPSOH &' ORRNLQJ IRU D IUHVK            
SHUVSHFWLYH" 8QGHU WKH WLPH SUHVVXUHV RI D ZRUNLQJ VWXGLR YHU\ RIWHQ          
LW
V D OX[XU\ ZH WHOO RXUVHOYHV ZH VLPSO\ FDQ
W DIIRUG :H VHH IRUNLQJ            
RXW DQRWKHU JUDQG RU WZR RQ WKH ODWHVW ELW RI NLW DV D PXFK VDIHU RSWLRQ               
² DQG ZKR GRHVQ
W HQMR\ XQZUDSSLQJ D QHZ WR\"  6R ZRXOG WKLV              
PDNH PH FRQVLGHU QRW EX\LQJ D ORYHO\ QHZ * %LJ0DF ZLWK          
HYHU\WKLQJRQLW"2IFRXUVHQRW¶)DUUHU

+HUH H[FOXVLYLW\ LV DFKLHYHG E\ JHQHUDOLVLQJ UHDGHUV WKURXJK WKH XVH RI          
UKHWRULFDO GHYLFHV 7KH DXWKRU DVNV µZKR GRHVQ¶W HQMR\ XQZUDSSLQJ D QHZ WR\"¶           
LELG D UDWKHU LQQRFXRXV SKUDVH WKDW QHYHUWKHOHVV VXFFHHGV LQ SURPRWLQJ D          

GLFKRWRP\ URRWHG LQ WKH DOLHQDWLRQ DQG H[FOXVLRQ RI WKRVH ZKR PLJKW GLVDJUHH           
7KHUHIRUH DV ZHOO DV GLFWDWLQJ ZKR FDQ HQXQFLDWH DQG ODQJXDJH WR EH           
XWWHUHGZULWWHQ 7RPD] GH &DUYDOKR  )RXFDXOW   WKH DUWLFOH VXFFHHGV          
LQ REMHFWLI\LQJ UHDGHUV WKURXJK WKH GHQLDO RI DJHQF\ DXWRQRP\ DQG VXEMHFWLYLW\          
1XVVEDXP   7KH REMHFW¶V GHQLDO RI VXEMHFWLYLW\ FDQ VLPLODUO\ EH ZLWQHVVHG           
LQ IROORZLQJ H[DPSOH WDNHQ IURP $SSOH 1RWHV D PRQWKO\ UHFXUULQJ VHFWLRQ GHGLFDWHG           
WRGLDJQRVLQJDQGGLVFXVVLQJ$SSOHFRPSXWHUV

µ,Q P\ PRUH JHQHUDO 626 DUWLFOHV ,
YH RIWHQ IUXVWUDWLQJO\ KDG WR EHDU           
LQ PLQG WKDW VRPH RI RXU OHVV SULYLOHJHG EUHWKUHQ DUH IRUFHG E\           
SRYHUW\ PLVHUOLQHVV RU SODLQ SLJKHDGHGQHVV WR XVH WKH FRPSURPLVHG        
KDUGZDUH DQG VRIWZDUH IRLVWHG XSRQ WKH ZRUOG E\ WKH :LQWHO         
FRQVSLUDF\ 6R , ORRN IRUZDUG WR EHLQJ DEOH WR WURW RXW WKLV NLQG RI             
VPXJ ELDVHG REVHUYDWLRQ LQ WKH UHODWLYH VDIHW\ RI $SSOH 1RWHV         
NQRZLQJWKDW,
PSUHDFKLQJWRWKHFRQYHUWHG¶:KLIIHQ

7KH DXWKRU RI WKH DUWLFOH 3DXO :KLIIHQ GLVSOD\V DQ HOLWLVW DWWLWXGH WRZDUGV REMHFWLILHG            
UHDGHUV DV D FRQVHTXHQFH RI WKHLU FKRVHQ HTXLSPHQW ,Q WKLV LQVWDQFH SURGXFW           
EUDQGLQJ LV SUHVHQWHG DV WKH VROH PHDQV WKURXJK ZKLFK ERWK WKH DXWKRU DQG UHDGHUV             
DUH H[SHFWHG WR VXEVWDQWLDWH WKHLU NQRZOHGJH LQ WKH VHQVH WKDW RQH
V SK\VLFDO           
SRVVHVVLRQV DFW DV LQWHOOHFWXDO RU FXOWXUDO FDSLWDO 7KLV VDPH SULQFLSOH LV DOVR XVHG WR             
GLIIHUHQWLDWH EHWZHHQ UHDGHUV VHSDUDWLQJ WKH µOHVV SULYLOHJHG EUHWKUHQ¶ IURP µWKH         
FRQYHUWHG¶ LELG :KLIIHQ DOLHQDWHV WKRVH KH GHHPV WR EH XVHUV RI WKH µ:LQWHO            
FRQVSLUDF\¶ LELG DV D PHDQV RI SURPRWLQJ LQFOXVLYLW\ ZLWK $SSOH FRPSXWHU XVHUV           
KRZHYHU WKH GLVFRXUVH DQG VWUXFWXUDO FRPSRVLWLRQ RI WKH DUWLFOH UHPDLQ         
IXQGDPHQWDOO\ GLGDFWLF DQG WKXV ERWK SDUWLHV UHPDLQ REMHFWLILHG ZLWK :KLIIHQ         
UHPDLQLQJ WKH SKDOORJRFHQWULF VXEMHFW LQ WKLV H[FKDQJH 'HUULGD  )RXFDXOW         
  7KH RYHUDOO FRQVWUXFWLRQ RI WKH SLHFH HQWLWOHG µ5HDGHU¶V 3UREOHPV¶ LV           
UHSUHVHQWDWLYH RI 6RXQG 2Q 6RXQG DV D SKDOORJRFHQWULF DUFKLYH DV UHDGHUVREMHFWV          
DUH H[SHFWHG WR DSSHDO WR WKH NQRZOHGJH EDVH RI WKH DXWKRU WKXV µUHIUHVKLQJ WKH             
SRZHU RI WKH NQRZHU¶ +DUDZD\   DQG VROLGLI\LQJ WKH ELQDULVWLF VWUDWLILFDWLRQ           
RIWKHFRPPXQLW\DVUHFRJQLVHGE\7RPD]GH&DUYDOKR
,W LV XVHIXO KHUH WR EULHIO\ PDNH D FRPSDULVRQ ZLWK WKH VWUXFWXUDO FRPSRVLWLRQ            
RI 7DSH 2S D PDJD]LQH ZKRVH DSSHDUDQFH DV D FRPSDUDWLYHO\ UKL]RPDWLF IRUP           
DOORZV IRU WKH FRQGXFWLRQ RI G\QDPLF WZRZD\ GLDORJXHV 'HOHX]H DQG *XDWWDUL          
  7KH LQFOXVLRQ DQG SURPLQHQW IHDWXULQJ RI UHDGHUJHQHUDWHG FRQWHQW         
ZLWKLQ 7DSH 2S DOORZV IRU G\QDPLVP ZLWKLQ H[FKDQJHV WKDW RIWHQ VSDQ PXOWLSOH           

PDJD]LQH LVVXHV UDWKHU WKDQ UHVROYLQJ DV SDUW RI D VLPSOH TXHVWLRQ DQG DQVZHU            
GLDORJXH DV VHHQ ZLWKLQ $SSOH 1RWHV ,Q FRQWUDVW WKH XQGHUO\LQJ SKDOORJRFHQWULF          
V\VWHP RI 6RXQG 2Q 6RXQG FDQ RQO\ HYHU EH FRQGXFLYH WR IXQGDPHQWDOO\ ELQDULVWLF            
WURSHV VXFK DV µJHDU¶ DFTXLVLWLRQ 7KpEHUJH   WKDW GLVWLQJXLVK DQG RIWHQ           
GLVFULPLQDWH EHWZHHQ WKRVH SHUFHLYHG DV DEOHXQDEOH YLVLEOHLQYLVLEOH      
VXEMHFWREMHFW SDUWLFLSDQWV D VLPSOLVWLF V\VWHP RI FDWHJRULVDWLRQ WKDW QHFHVVLWDWHV D         
IL[DWLRQRQDFFUXLQJDV\PEROLFVHQVHRISRZHUDQGNQRZOHGJH/\RWDUG

([FOXVLRQDQG'HPRFUDWLVDWLRQ

$V RI  WKH UHDGHUVKLS RI 6RXQG 2Q 6RXQG LV µSUHGRPLQDQWO\ PDOH           
 ZLWK DQ DYHUDJH DJH RI  2YHU D WKLUG RI DOO 626 UHDGHUV  GHULYH WKHLU                
PDLQ LQFRPH IURP PXVLF RU PXVLFUHODWHG DFWLYLWLHV ZKLOH WKH UHPDLQLQJ JURXS          
GLVSOD\V D PDMRULW\ RI PLGGOHWRKLJKLQFRPH SURIHVVLRQDOV¶ 6RXQG 2Q 6RXQG        
D &RPSDULQJ WKHVH UHDGHUVKLS VWDWLVWLFV WR WKRVH RI 7DSH 2S PDJD]LQH RQH           
FDQ REVHUYH WKDW WKH\ VKDUH DOPRVW LGHQWLFDO GHPRJUDSKLFV VHH &KDSWHU )RXU DQG           
$SSHQGL[ % ,Q LVRODWLRQ WKHVH VWDWLVWLFV WHOO XV UHODWLYHO\ OLWWOH KRZHYHU FRQVLGHUHG           
VLGHE\VLGH WKH\ DUH UHSUHVHQWDWLYH RI WKH RYHUZKHOPLQJ KRPRJHQHLW\ RI WKH DXGLR          
WHFKQRORJ\ GRPDLQ &RPSDULQJ D 6RXQG 2Q 6RXQG UHDGHU VXUYH\ IURP  ZLWK           
WKH UHVXOWV IURP  LW LV LQWHUHVWLQJ WR REVHUYH KRZ OLWWOH WKH GHPRJUDSKLF KDV             
FKDQJHG RYHU WLPH ,Q DQ LVVXH LQ WKH ODWH V ,DQ *LOE\ H[SODLQHG WR WKH 626               
UHDGHUVKLS µ$V H[SHFWHG PRVW RI \RX DUH PDOH  ZLWK RQO\  IHPDOHV            
DQG LQWHUHVWLQJO\  RPLWWLQJ WR VWDWH \RXU JHQGHU KPPP  7KH DYHUDJH DJH           
LV  \HDUV¶ *LOE\  *LYHQ WKH XQFKDQJLQJ GHPRJUDSKLF LW LV WKHUHIRUH           
QHFHVVDU\ WR PRUH FORVHO\ H[DPLQH WKH QDWXUH RI FRPPXQLFDWLRQ SUHVHQWHG E\          
UHDGHUV VR DV WR EHWWHU XQGHUVWDQG KRZ WKH FRPPXQLW\ KDV VXVWDLQHG LWVHOI LQ WKH             
IDFH RI GHYHORSPHQWV WKDW WKUHDWHQHG WR GHVWUDWLI\ WKLV PRGHO 2Q WKLV SRLQW , DP             
SULPDULO\ UHIHUULQJ WR WKH PDVVLILFDWLRQ RI DXGLR GHYLFHV VXFK DV WKH LQWURGXFWLRQ RI            
GLJLWDO DXGLR ZRUNVWDWLRQV DV SUHYLRXVO\ GLVFXVVHG LQ &KDSWHU 7ZR DQG WKH          
GHPRFUDWLF SRWHQWLDO RI DXGLR WRROV DV QRWHG E\ 7KpEHUJH   +RPHU             
+HZDUGDQG%DUEHU
:KLOVW DXGLR WHFKQRORJLHV DUH FUHDWHG WR VHUYH ZHOOGHILQHG SUDFWLFDO UROHV         
ZLWKLQ D UHFRUGLQJ RU UHSURGXFWLRQ HQYLURQPHQW WKH SULYLOHJH RI XQGHUVWDQGLQJ WKHLU          
 7KH ELQDU\ ORJLF DQG UHSUHVHQWDWLRQ LQWULQVLF WR 6RXQG 2Q 6RXQG LV DUJXDEO\ WKUHDWHQHG KHUH              
UHVXOWLQJ LQ XQQHFHVVDU\ FRPPHQWV IURP *LOE\ FRQFHUQLQJ WKRVH ZKR RSWHG WR RPLW WKHLU            
JHQGHUZKHQDVNHGWRVLJQLI\ZLWKLQDELQDU\V\VWHP

RSHUDWLQJ SULQFLSOHV RIWHQ HFOLSVHV WKHVH SXUSRVHV LQ ODUJHU FRPPXQLW\ LQWHUDFWLRQV         
UHOHJDWLQJ WKH WHFKQRORJ\ LWVHOI WR D V\PERO RI VWDWXV DQG NQRZOHGJH 7RPD] GH            
&DUYDOKR  7KpEHUJH   $ UHFXUULQJ H[DPSOH RI WKLV LV HYLGHQFHG           
LQ 6RXQG 2Q 6RXQG ZKHQ WKH IHDWXUHV DQG GHVLJQ SULQFLSOHV RI WHFKQRORJ\ WKDW DUH             
GHHPHG WR EH µDFFHVVLEOH¶ DUH URXWLQHO\ GHULGHG E\ WKRVH ZLWKLQ WKH HGLWRULDO VWDII DV             
VXFK IHDWXUHV WKUHDWHQ WR GHVWUDWLI\ ZKDW DUH FRQVLGHUHG WR EH HDUQHG KLHUDUFKLFDO           
SULYLOHJHV %HQQHWW F  'LVFXVVLQJ WKH UHODWLYHO\ DFFHVVLEOH 'LJLWDO $XGLR         
:RUNVWDWLRQ$FLGIRUH[DPSOH6RXQG2Q6RXQGHGLWRU3DXO:DUGVXJJHVWV

µ3URJUDPV VXFK DV 6RQLF )RXQGU\
V $FLG WDNH XV WKH QH[W VWHS >VLF@           
7KHUH
V QRZ QR QHHG WR SRVVHVV DQ\ VNLOOV EH\RQG WKH DELOLW\ WR ORDG D             
&'520 DQG GUDJ :$9 ILOHV ZLWK D PRXVH 7R EH IDLU $FLG LV RQH RI              
WKH EHWWHU H[DPSOHV 1HZ H[DPSOHV DSSHDU DOPRVW GDLO\ RI ³'-VW\OH´         
PXVLF ³SURGXFWLRQ´ SURJUDPV ZLWK SUHUHFRUGHG VDPSOHV DOO      
SUHORRSHG SUHSLWFKVKLIWHG WR WKH VDPH NH\ DQG SUHQDLOHG WR        
ESP UHDG\ WR FRQYLQFH HYHU\ YDJXHO\ 3&OLWHUDWH WHHQDJHU WKDW        
WKH\ DUH D ODWHQW PXVLFDO WDOHQW MXVW ZDLWLQJ WR EUHDN 7KH SUREOHP LV            
WKDW WKH\ RIWHQ PDQDJH WR FRQYLQFH WKH UHFRUG FRPSDQLHV WRR¶ :DUG          


7KH IOH[LELOLW\ DQG OHYHO RI IUHHGRP DIIRUGHG WR WKH XVHU E\ $FLG DUH FRQVSLFXRXVO\             
DEVHQW LQ WKH DFFRXQW DERYH ,QVWHDG LW LV WKH VRIWZDUH
V HDVH RI XVH WKDW LV WDUJHWHG               
DQG ULGLFXOHG E\ 6RXQG 2Q 6RXQG , ZRXOG DUJXH WKHUHIRUH WKDW DOO XVHUV RU             
LQWHUHVWHG SDUWLHV DUH REMHFWLILHG IROORZLQJ WKH VHYHQWK FODXVH RI 1XVVEDXP¶V         
2EMHFWLILFDWLRQ ZLWKLQ WKLV H[FKDQJH µ  'HQLDO RI VXEMHFWLYLW\ 7KH REMHFWLILHU WUHDWV          
WKH REMHFW DV VRPHWKLQJ ZKRVH H[SHULHQFH DQG IHHOLQJV LI DQ\ QHHG QRW EH WDNHQ             
LQWR DFFRXQW¶ 1XVVEDXP   7KLV LV DFKLHYHG ZLWKLQ WKH WH[W E\ ULGLFXOLQJ            
WKH XVHUV RI $FLG DQG WKXV SRVLWLRQLQJ WKH WHFKQRORJ\ EHQHDWK WKDW RI WKH HGLWRULDO             
VWDII:DUGFRQWLQXHV

µ0\ DELOLW\ WR SURJUDP D UK\WKP IURP VFUDWFK ZDV VHHQ DV OLWWOH VKRUW            
RI PLUDFXORXV , ZRXOG KDYH WKRXJKW VRPHRQH ZDV WDNLQJ WKH SLVV LI           
WKLV VWRU\ KDG EHHQ WROG WR PH EXW KHUH ZHUH D EXQFK RI ³PXVLFLDQV´             
ZKR ODFNHG HYHQ WKH PRVW EDVLF VNLOO RI SURJUDPPLQJ WKHLU RZQ          
UK\WKPSDWWHUQV¶:DUG

,Q WKLV LQVWDQFH WKH HGLWRU LV ILUPO\ DVVHUWLQJ KLV NQRZOHGJH DQG WKXV KLV KLHUDUFKLFDO             
SRVLWLRQ RYHU DQG DERYH WKH XVHUV RI WKH '$: E\ VWUHVVLQJ RQH
V WHFKQLFDO SURZHVV             
$V 7KpEHUJH KDV FRQILUPHG µSURJUDPPDELOLW\ >LV@ VWLOO LPSRUWDQW DV D VWDWXV V\PERO¶           
  ,Q GRLQJ VR WKH GLVFRXUVH HIIHFWLYHO\ LQVXODWHV 6RXQG 2Q 6RXQG IURP            

WKRVH ZKR IDLO WR µSRVVHVV DQ\ VNLOOV EH\RQG WKH DELOLW\ WR ORDG D &'520 DQG GUDJ               
:$9 ILOHV ZLWK D PRXVH¶ :DUG  7KH VRIWZDUH LV WKXV SRVLWLRQHG E\ WKH             
PDJD]LQH DV IXQFWLRQLQJ LQ GLUHFW RSSRVLWLRQ WR WKH WDFLW NQRZOHGJH LQKHUHQW WR WKH            
DXGLR GRPDLQ WKDW SUHYLRXVO\ HQVXUHG WKH SUHVHUYDWLRQ RI WKH UHFRUGLVW +RUQLQJ          
D  DQG WKH GLVWLQFWLRQ EHWZHHQ WKH DPDWHXU DQG WKH SURIHVVLRQDO 7RPD]           
GH &DUYDOKR  ,Q FRQWUDVW WHFKQRORJLHV WKDW DUH SHUKDSV PRUH FRPSOH[ LQ WKHLU            
FRQVWUXFWLRQ RU RSHUDWLRQ DUH IUHTXHQWO\ ODEHOOHG DV EHLQJ IRU SURIHVVLRQDOV RQO\          
DQG WKXV VLPLODUO\ SURPRWH H[FOXVLYLW\ 6RXQG 2Q 6RXQG FDQ WKHQ EH VHHQ DV            
HVWDEOLVKLQJ D NLQG RI GRXEOH VWDQGDUG ZKHUHE\ WKH WHFKQRORJ\ LV SUHVHQWHG DV           
EHLQJ HLWKHU WRR FRPSOH[ IRU WKH DYHUDJH XVHU RU WRR VLPSOLVWLF IRU WKH VHDVRQHG             
HQJLQHHU :KHQ UHYLHZLQJ WKH 7& (OHFWURQLF )LQDOL]HU ([SUHVV LQ )HEUXDU\           
+XJK5REMRKQVH[HPSOLILHVWKLVSURSHQVLW\

µ,W FRXOG EH GDXQWLQJO\ FRPSOH[ WR VHW XS DQG XVH UHTXLULQJ WKH           
RSHUDWRU WR KDYH D JRRG XQGHUVWDQGLQJ RI WKH XQGHUO\LQJ WHFKQRORJ\         
WR PDNH EHVW XVH RI WKH SURFHVV  WKH )LQDOL]HU ZDV GHVLJQHG DV D             
SURIHVVLRQDO WRRO /HWWLQJ D PXVLFLDQ ZLWK SHUKDSV MXVW FDVVHWWH        
PXOWLWUDFNHU H[SHULHQFH ORRVH RQ D )LQDOL]HU ZRXOG EH OLNH SXWWLQJ         
VRPHRQH ZKR KDG MXVW SDVVHG WKHLU GULYLQJ WHVW LQ D 0HWUR LQWR D            
0DFODUHQ)RQWKH1UEXUJULQJ¶5REMRKQV

,W LV LPSRUWDQW WR UHFRJQLVH KHUH WKDW 5REMRKQV DFNQRZOHGJHV WKH UDWKHU          
VSHFLDOLVHG QDWXUH RI WKH SURGXFW DV ZHOO DV WKH DVVRFLDWHG SULYLOHJH RI           
XQGHUVWDQGLQJ LWV RSHUDWLQJ SULQFLSOHV +RZHYHU WKH HGLWRU SXUSRVHIXOO\ HPSOR\V D         
VLPSOLVWLF ELQDU\ GLVWLQFWLRQ DV D ZD\ RI GLIIHUHQWLDWLQJ EHWZHHQ SURIHVVLRQDO DQG          
DPDWHXU UHFRUGLQJ HQWKXVLDVWV 0XVLFLDQV ZLWK µMXVW FDVVHWWH PXOWLWUDFNHU       
H[SHULHQFH¶ LELG DUH REMHFWLILHG ZLWKLQ WKH GLVFRXUVH ,Q FRQWUDVW WR WKLV 7DSH 2S            
PDJD]LQH FDQ EH VHHQ DV SURPRWLQJ LQFOXVLYLW\ WKURXJK LWV DUWLFOHV DV -RQDWKDQ           
6WHUQH KDV DFNQRZOHGJHG :KHQ VSHFLILFDOO\ UHIHUULQJ WR WKH GLVFXVVLRQ RI WDSH          
UHFRUGHUV LQ WKH PDJD]LQH KH QRWHV WKDW µ 7DSH 2S WDNHV FKHDS FDVVHWWHEDVHG           
UHFRUGHUV DV VHULRXVO\ DV WKH ODWHVW FRPSXWHUEDVHG WHFKQRORJ\¶ 6WHUQH          
WKHUHE\ UHFRJQLVLQJ WKHLU OHJLWLPDF\ DV D PHDQV RI DXGLR UHFRUGLQJ DQGRU          
UHSURGXFWLRQ %\ SODFLQJ DQ HPSKDVLV RQ ZKDW &UDQH UHIHUV WR DV µKDYLQJ WRROV WR             
KHOS \RX JHW WKH MRE GRQH¶ $QQHWWV  7DSH 2S FDQ EH VDLG WR IXQFWLRQ LQ               
RSSRVLWLRQWR6RXQG2Q6RXQG¶VIL[DWLRQRQSURGXFWFRQVXPSWLRQWRDFHUWDLQH[WHQW
:KLOVW WKH PDMRULW\ RI 6RXQG 2Q 6RXQG¶V  WRWDO PRQWKO\ SDJHV FRQVLVWV RI            
QHZV DQG UHYLHZV RI DXGLR WHFKQRORJ\ SURGXFWV WKH UHPDLQGHU LV ODUJHO\ PRUH           

UHDGHUVKLSIRFXVVHG ZLWK DUWLFOHV WDUJHWLQJ D VHULHV RI LVRODWHG WRSLFV 0RVW DUWLFOHV          
ZLWKLQ WKH PDJD]LQH DUH FDWHJRULVHG ZLWKLQ WKH IROORZLQJ RYHUDUFKLQJ VWUXFWXUHV         
5HYLHZV 3HRSOH 	 2SLQLRQ 7HFKQLTXH DQG 6RXQG $GYLFH :KLOVW WKH UHYLHZV          
VHFWLRQ LV VHOIH[SODQDWRU\ LW LV ZRUWK XQSDFNLQJ WKH FRQWHQW RI WKH RWKHU LWHPV KHUH             
DV WKHVH EURDG KHDGLQJV DUH HVVHQWLDOO\ XPEUHOOD FDSWLRQV IRU PDQ\ VPDOOHU          
UHFXUULQJ VHJPHQWV 5HFXUULQJ IHDWXUHV XQGHU WKH µWHFKQLTXH¶ KHDGLQJ LQFOXGH WLSV         
DQG VWUDWHJLHV IRU XVH ZLWKLQ D YDULHW\ RI '$:V DV ZHOO DV WKH GLVFXVVLRQ RI              
WUDGLWLRQDO GHGLFDWHG KDUGZDUH WKDW LQFOXGHV DQ DUUD\ RI VHTXHQFHUV DQG VDPSOHUV          
7KHVH DUH W\SLFDOO\ ODEHOOHG DV 3UR 7RROV 7LSV DQG 7HFKQLTXHV &XEDVH 7LSV DQG            
7HFKQLTXHV HWF 7KH RYHUDOO FRQWHQW LV W\SLFDOO\ VSHFLDOLVHG UHVXOWLQJ LQ WKH          
H[FOXVLRQ RI WKRVH RXWVLGH RI WKH DXGLR GRPDLQ DV ZHOO DV WKH LQQHU VWUDWLILFDWLRQ RI              
WKH 6RXQG 2Q 6RXQG HGLWRULDO VWDII IURP WKH UHDGHUVKLS 7KH IROORZLQJ H[DPSOH ZDV            
WDNHQ IURP D UHFXUULQJ IHDWXUH HQWLWOHG $EOHWRQ /LYH 7LSV DQG 7HFKQLTXHV DQG           
HSLWRPLVHV ERWK WKH LQVWUXFWLYH WRQH RI WKH DXWKRU DV ZHOO DV WKH UHOLDQFH XSRQ             
MDUJRQSUHYLRXVO\FRQVLGHUHG

µ9LHONODQJ LQVWDOOV DV D 0,', LQVWUXPHQW DQG EXIIHUV DXGLR DORQJ LWV          
RZQ WLPHOLQH ZKLFK FDQ EH LQGHSHQGHQW RU V\QFHG WR /LYH
V ,W FUHDWHV           
XS WR WKUHH KDUPRQ\ SDUWV EDVHG RQ \RXU VSHFLILFDWLRQV DQG SOD\V          
EDFN WKH RULJLQDO DQG KDUPRQ\ SDUWV V\QFHG WR /LYH
V WLPHOLQH 7KH          
HDVLHVW ZD\ WR FUHDWH D QXPEHU RI KDUPRQLVHG FOLSV IRU WULJJHULQJ          
IURP 6HVVLRQ YLHZ &OLS 6ORWV LV WR FUHDWH DQ HPSW\ 0,', FOLS RQ WKH             
9LHONODQJ WUDFN WKDW VSDQV WKH ZKROH WLPH UDQJH XVHG LQ 9LHONODQJ          
VHOHFW WKH WLPH UDQJH DQG W\SH 6KLIW&RPPDQG0 RU 6KLIW&WUO0        
WKHQIUHH]HWKH9LHONODQJWUDFN¶6DVVR

7KH DUWLFOH LV IXQGDPHQWDOO\ LQVWUXFWLYH DQG \HW GHVSLWH EHLQJ IRUPXODWHG         
HVSHFLDOO\ IRU WKH UHDGHUVKLS GRHV QRW SUHVHQW RSSRUWXQLWLHV IRU VLJQLILFDQW         
FRPPXQLW\ LQYROYHPHQW ,QVWHDG LW DSSHDUV UDWKHU DV WKRXJK WKH UHDGHU LV H[SHFWHG           
WR IROORZ DORQJ ZLWK WKH SULQWHG LQVWUXFWLRQV $OWKRXJK LW LV VLJQLILFDQW WKDW WKH            
VRIWZDUH LWVHOI UHTXLUHV VXFK LQSXWV VR DV WR IXQFWLRQ DV LQWHQGHG WKH LQVWUXFWLYH            
DSSURDFK LV PXFK PRUH UHVWULFWLYH LQ WHUPV RI UHDGHU LQWHUDFWLRQ ,Q FRPSDULVRQ WR            
WKH PRUH H[SORUDWRU\ IDVKLRQ LQ ZKLFK WHFKQRORJ\ LV GLVFXVVHG ZLWKLQ 7DSH 2S           
6RXQG 2Q 6RXQG FDQ EH VHHQ DV SURPRWLQJ IRUPDOLW\ %\ WKLV , PHDQ WR VXJJHVW WKDW               
WKH LPSOLFLW GLGDFWLFLVP UHVWULFWV DQG LQKLELWV WKH GHYHORSPHQW RI PRUH LQYHVWLJDWLYH          
RU H[SHULPHQWDO WHFKQLTXHV ZLWK UHVSHFW WR DXGLR HTXLSPHQW 2Q WKLV SRLQW 7DSH 2S            
PDJD]LQH FDQ W\SLFDOO\ EH VHHQ WR SURPRWH ',< DQG XQFRQYHQWLRQDO UHFRUGLQJ DQG           
SURGXFWLRQ PHWKRGRORJLHV ZLWKRXW D VSHFLILF WHFKQRORJLFDO RU EUDQG IRFXV 7KH         

IROORZLQJ H[DPSOH ODEHOOHG DV D µ5HFRUGLQJ 5HFLSH¶  SURYLGHV DQ LOOXPLQDWLQJ         
FRPSDULVRQZLWKZKDWFDQEHUHDGLO\REVHUYHGZLWKLQ6RXQG2Q6RXQG

µ+HUH¶V D IHZ ³LQSXW GHYLFHV´ WKDW ,¶YH GLVFRYHUHG WKURXJK WKH         
LQHSWLWXGH DQG VTXDORU RI P\ \RXWK $OWKRXJK ,¶YH VLQFH ERXJKW VRPH          
UHDO PLFURSKRQHV ,¶P VWLOO IRROLVK HQRXJK WR XVH WKH IROORZLQJ RQ          
RFFDVLRQ DQG , HQFRXUDJH \RX WR H[SDQG \RXU PLFURSKRQH SDUDGLJP         
DVZHOO¶0RUULVRQ

,Q WKH ILUVW LQVWDQFH LW LV VLJQLILFDQW WR UHFRJQLVH WKH FRPSOHWH ODFN RI EUDQG             
QDPHV RU SDUWLFXODUO\ VSHFLDOLVHG WHUPLQRORJ\ ZLWKLQ WKH DUWLFOH %\ HOLPLQDWLQJ         
PDWHULDO SUHUHTXLVLWHV WR SDUWLFLSDWLRQ WKH DXWKRU FDQ EH VDLG WR HIIHFWLYHO\          
XQGHUPLQH QRWLRQV RI SULYLOHJH DWWDFKHG WR WKHVH YHU\ VDPH SRVVHVVLRQV DQG WKXV           
H[FOXVLRQ EDVHG RQ SHUFHLYHG HFRQRPLF SRZHU 7RPD] GH &DUYDOKR  7KH          
DXWKRU 0RUULVRQ HYHQ JRHV DV IDU DV TXHVWLRQLQJ WKH YHU\ FRQVWUXFWLRQ RI WKLV            
DFFHSWHG GLVFRXUVH E\ LQYLWLQJ UHDGHUV WR H[SHULPHQW ZLWK WKH µPLFURSKRQH         
SDUDGLJP¶ LELG %\ FKDOOHQJLQJ ZLGHO\ DFFHSWHG QRWLRQV RI ZKDW PLJKW FRQVWLWXWH          
DQ LQSXW GHYLFH 0RUULVRQ GLPLQLVKHV WKH VLJQLILFDQFH RI VSHFLDOLVHG WHFKQRORJ\         
ZLWKLQ WKH FRPPXQLW\ DQG VR HVWDEOLVKHV D PRUH LQFOXVLYH GLVFRXUVH 7KLV LV           
HPSKDVLVHG ZKHQ RQH DOVR FRQVLGHUV WKH RYHUDOO WRQH RI WKH DUWLFOH VSHFLILFDOO\ WKH            
DXWKRU¶V VHOIGHSUHFDWLQJ PDQQHU 0RUULVRQ UHIHUV WR KLPVHOI DV µIRROLVK¶ LELG DQG          
WKXV FDQ EH VHHQ WR DIIHFW D VHQVH RI IDOOLELOLW\ DQG WKXV HVWDEOLVKHV DQ RYHUDOO              
GLVFRXUVHWKDWIXQFWLRQVLQVWDUNMX[WDSRVLWLRQWR6RXQG2Q6RXQG
7KH µWHFKQLTXH¶ VHFWLRQ RI 6RXQG 2Q 6RXQG FDQ EH VHHQ WR UHVWULFW           
FRPPXQLW\ LQWHUDFWLRQ IXUWKHU ZLWK WKH LQFOXVLRQ RI VHYHUDO RWKHU UHFXUULQJ DUWLFOHV          
0L[ 5HVFXH 6WXGLR 626 3OD\EDFN DQG &ODVVLF 7UDFNV +RZHYHU EHIRUH D PRUH           
GHWDLOHG DQDO\VLV RI WKHVH DUWLFOHV LV XQGHUWDNHQ LW LV ILUVW XVHIXO WR GHFRQVWUXFW WKH             
WLWOHV XQGHU ZKLFK WKHVH SLHFHV DSSHDU DV D PHDQV RI DVVHVVLQJ ERWK DXGLHQFH DQG             
HGLWRULDO H[SHFWDWLRQV DV ZHOO DV WKH LPSOLFDWLRQV IRU FRPPXQLW\ LQYROYHPHQW %RWK          
WKH WLWOHV 0L[ 5HVFXH DQG 6WXGLR 626 SURYH WR EH SDUWLFXODUO\ LOOXPLQDWLQJ KHUH DV             
WKH\ XVH FRPSDUDEOH V\QWD[ WKDW LV VHQVDWLRQDOLVW LQ VW\OH DQG HYRFDWLYH RI D FULVLV RU              
SUREOHP RI VRPH VRUW 7KH LPSOLFDWLRQV RI WKLV DUH VLJQLILFDQW LQ WKDW FRPPXQLW\            
LQWHUDFWLRQ LV WKHQ SRVLWLRQHG DV D IRUP RI SUREOHP VROYLQJ 5HDGHUV¶ SUREOHPV           
ZKLFK DUH RIWHQWLPHV DUWLFXODWHG DV EOXQGHUV DUH GHIHUUHG WR WKH 6RXQG 2Q 6RXQG            
HGLWRULDO WHDP IRU UHVROXWLRQ ZLWKLQ WKH ERG\ RI WKH DUWLFOHV WKHPVHOYHV 7KLV HQVXUHV            
WKDW WKH UHVSHFWLYH UROHV RI ERWK WKH UHDGHU DQG WKH HGLWRULDO VWDII DUH FOHDUO\ PDUNHG              
IURP WKH RXWVHW DQG WKXV FRQVWULFW WKH DYDLODEOH GLVFRXUVH IRUPDWLRQV ZLWKLQ WKH           

PDLQ WH[W ,Q DGGLWLRQ WKH PXWXDO GHSHQGHQFH RI WKH FULVLV DQG WKH VROXWLRQ VHUYHV WR              
UHLWHUDWH WKH SKDOORJRFHQWULF WH[W RI WKH PDJD]LQH WKDW SULYLOHJHV WKH VXEMHFW RYHU WKH            
REMHFWLILHG +DUDZD\   7KURXJK WKH XVH RI WKHVH WLWOHV WKH PHWKRGV RI            
FRPPXQLW\ HQJDJHPHQW HPSOR\HG E\ 6RXQG 2Q 6RXQG VWDII RIWHQ FRPH DFURVV DV           
D IRUP RI RXWUHDFK WR WKH REMHFWLILHG 1XVVEDXP   ,Q RUGHU WR IXOO\ SRUWUD\              
WKLV FRQFHSW LW LV LPSRUWDQW WR ILUVW DVVHVV WKH PDQQHU LQ ZKLFK SUREOHP VROYLQJ LV              
XQGHUVWRRG ZLWKLQ WKH DUWLFOHV WKHPVHOYHV DQG PRUH WKDQ WKLV ZKDW FRQVWLWXWHV D           
SUREOHPLQWKHILUVWLQVWDQFH
$V SUHYLRXVO\ PHQWLRQHG D SUREOHP LV RIWHQ DUWLFXODWHG DV D EOXQGHU RU           
PLVWDNH ZLWKLQ WKH DUWLFOHV RI 6RXQG 2Q 6RXQG $W WKLV SRLQW LW LV LPSRUWDQW WR              
UHFRJQLVH WKDW DXGLR WHFKQRORJ\ XVH LV LQKHUHQWO\ VXEMHFWLYH DQG WKXV GLFWDWLQJ D           
IRUPDOO\ FRUUHFW SURWRFRO RU SURFHGXUH SODFHV D QRWDEOH RYHUUHOLDQFH XSRQ         
NQRZOHGJH DV D PHDQV RI HVWDEOLVKLQJ FRUUHFWQHVV :KLOVW 6RXQG 2Q 6RXQG RIWHQ           
UHFRJQLVHV WKLV IDFW WKH GHIHUUDO RI UHVSRQVLELOLW\ WR D PHPEHU RI WKH HGLWRULDO WHDP             
FDQ EH VHHQ DV SURPRWLQJ D GLGDFWLF IRUP RI HGXFDWLRQ 7KLV FRQWUDVWV KHDYLO\ ZLWK             
7DSH 2S¶V RSHQ SURPRWLRQ RI H[SHULPHQWDWLRQ VXFK DV WKH LQFOXVLRQ RI ',<           
LQVWUXFWLRQV &UDQH   DQG DQ RYHUDOO HPSKDVLV RQ µOHDUQLQJ KRZ WR PDNH            
JUHDW UHFRUGLQJV ZLWK ZKDWHYHU WRROV \RX KDYH DFFHVV WR¶ 7DSH 2S  ,Q WKLV             
ZD\XVHUVDUHHPSRZHUHGDVRSSRVHGWRUHOHJDWHGZLWKLQDFRPPXQLW\KLHUDUFK\
:LWKLQ D 6RXQG 2Q 6RXQG PL[ UHVFXH DUWLFOH D UHDGHU
V DXGLR SURMHFW LV            
VHOHFWHG DQG VXEVHTXHQWO\ UHPL[HG E\ PHPEHUV RI WKH HGLWRULDO WHDP ZKLOVW          
GHPRQVWUDWLQJ ERWK WKH WHFKQLFDO DQG DHVWKHWLF FKRLFHV EHKLQG WKH DOWHUDWLRQV PDGH          
7KURXJK D FORVHU LQVSHFWLRQ RI WKHVH DUWLFOHV LW EHFRPHV SRVVLEOH WR REVHUYH KRZ            
WKH HGLWRU WDUJHWV DUHDV RI WKH FRQWULEXWLQJ UHDGHU¶V SURGXFWLRQ RU UHFRUGLQJ ODEHOV           
WKHP DV SUREOHPDWLF DQG VXEVHTXHQWO\ DVVXPHV D SRVLWLRQ RI SRZHU WKURXJK WKHLU           
UHVROXWLRQ 7KH IROORZLQJ WH[W LV WDNHQ IURP D 0L[ 5HVFXH DUWLFOH ZLWKLQ 6RXQG 2Q             
6RXQGDQGLVW\SLFDORIERWKLWVVW\OHDQGFRQWHQW

µ:LWK WKH EDVLF YRFDO WRQH LQ WKH FDQ , VWDUWHG ZRUN RQ WKH DFRXVWLF             
JXLWDU ZKLFK DSSHDUHG WR PH WR FRQVWLWXWH WKH KDUPRQLF DQG UK\WKPLF          
EDFNERQH RI WKH WUDFN 7KLV KDG EHHQ UHFRUGHG ZLWK DQ 6( (OHFWURQLFV           
6($ PLF LQ DQ 6( (OHFWURQLFV ,QVWUXPHQW 5HIOH[LRQ )LOWHU ZLWK WKH          
PLF SRVLWLRQHG TXLWH FORVH WR WKH ILQJHUERDUG DURXQG WKH WK IUHW VR           
WKDW LW SLFNHG XS TXLWH D ORW RI ILQJHU QRLVH $ ', VLJQDO KDG EHHQ              
FDSWXUHG DW WKH VDPH WLPH DQG WKLV KDG JRRG VXVWDLQ EXW VXIIHUHG           
IURP WKH XVXDO ³GHDG´ VRXQG DV ZHOO DV VRPH ELJ ORZHQG SHDNV LQ            
WKH PRUH GULYLQJ VHFWLRQV ZKHQHYHU 3KLO
V ULJKW KDQG KLW WKH ERG\ RI           
WKH JXLWDU 7KH /) WKXGV FRXOG EH GHDOW ZLWK VLPSO\ ZLWK D KLJKSDVV            
ILOWHU RQ WKH ', FKDQQHO DW +] DQG , DOVR SXW LQ WKLV ILOWHULQJ WR GHDO               

ZLWK WKH VDPH DOEHLW OHVV SURQRXQFHG SUREOHP RQ WKH PLF FKDQQHO          
0\ QH[W WKRXJKW ZDV WR H[SHULPHQW ZLWK WKH SKDVH UHODWLRQVKLS         
EHWZHHQ WKH PLF DQG ', VRXQGV ² EHFDXVH VRXQG WDNHV D VPDOO           
DPRXQW RI WLPH WR WUDYHO WKURXJK WKH DLU WR WKH PLF WKH ', VLJQDO             
DOZD\V OHDGV WKH PLF VLJQDO LQ WKLV NLQG RI UHFRUGLQJ VHWXS 2QH           
DSSURDFK LV VLPSO\ WR ORRN DW WKH DXGLR ZDYHIRUPV DQG UHDOLJQ WKH           
ZDYHVKDSHV E\ H\H EXW WKDW
V QRW DV HDV\ ZLWK DQ DFRXVWLF JXLWDU SDUW            
DV LW PLJKW EH ZLWK DQ DPSHG HOHFWULF EDVV EHFDXVH WKH ZDYHVKDSHV           
GRQ
W RIWHQ PDWFK WKDW FORVHO\ %HVLGHV DGMXVWLQJ WKH SKDVH        
UHODWLRQVKLS LV DV PXFK DERXW WDVWH DV LW LV DERXW WHFKQLFDO DFFXUDF\           
EHFDXVH FKDQJLQJ WKH SKDVH UHODWLRQVKLS DQG EDODQFH EHWZHHQ WKH        
WZR VLJQDOV DGMXVWV WKH QDWXUH RI WKH FRPEILOWHULQJ EHWZHHQ WKHP DQG          
WKHUHE\ JLYHV DFFHVV WR D ZKROH VHW RI FUHDWLYH WRQDO RSWLRQV <RX FDQ            
HDVLO\ OLQH XS WKH ZDYHIRUPV SHUIHFWO\ DQG WKHQ QRW OLNH WKH VRXQG DV            
PXFKDVZKHQWKH\
UHRXWRIDOLJQPHQW¶6HQLRU

7KH HGLWRU 0LNH 6HQLRU ILUVW ORFDWHV GHWDLOV LQ WKH PL[ ODEHOV DV WKHP DV             
SUREOHPDWLF DQG SURYLGHV D VROXWLRQ 7KURXJK WKH SUDFWLFH RI SUREOHP VROYLQJ WKH           
HGLWRU LV DEOH WR DVVXPH D SRVLWLRQ RI SRZHU QRW RQO\ RYHU WKH LQGLYLGXDO EXW DOVR               
WKH HQWLUH UHDGHUVKLS 7KLV EHFRPHV DSSDUHQW LQ WKH H[DPSOH DERYH ZKHUH WKH           
UHVROXWLRQ RI WKH µ/) WKXGV¶ LELG DFWV DV D VHJZD\ LQWR D PRUH GHWDLOHG LQVWUXFWLYH              
GLVFRXUVH FRQFHUQLQJ SKDVH UHODWLRQVKLSV EHWZHHQ PLFURSKRQH DQG GLUHFW LQMHFWLRQ        
VLJQDOV ,W LV VLJQLILFDQW WR QRWH WKDW E\ ODEHOOLQJ SHUFHLYHG IDXOWV RU HUURUV DV VXFK              
WKH DVVXPHG SRZHU RI HGLWRULDO DXWKRULW\ VHWV D SUHFHGHQW ZLWKLQ WKH FRPPXQLW\           
UHJDUGLQJ µFRUUHFW¶ SUDFWLFH DQG SURFHGXUH 7KLV RQFH DJDLQ VWDQGV LQ GLUHFW RGGV           
ZLWK ZKDW FDQ EH SHUFHLYHG ZLWKLQ 7DSH 2S DV WKH HQFRXUDJHPHQW RI           
H[SHULPHQWDWLRQ DQG WKH HPEUDFH RI UHFRUGLQJ PLVKDSV &UDQH           
6WUXFWXUDOO\ WKH 0L[ 5HVFXH DUWLFOHV FDQ EH VHHQ WR UHLQIRUFH WKH WKHPDWLF FRQWHQW            
RI WKH PDLQ WH[W LWVHOI $ µUHPL[ UHDFWLRQV¶ VHFWLRQ XVXDOO\ SUHVHQW DW WKH FORVH RI WKH               
DUWLFOH SUHVHQWV IXUWKHU RSSRUWXQLWLHV IRU WKH LQQHU VWUDWLILFDWLRQ RI WKH 6RXQG 2Q           
6RXQG FRPPXQLW\ ZLWKLQ ZKLFK WKH UHPL[HG ZRUN LV DVVHVVHG E\ WKH FRQWULEXWLQJ           
UHDGHU

µ, ZDV EORZQ DZD\ ZLWK WKH H[WHQW WR ZKLFK 0LNH ZDV DEOH WR WDNH D              
SUHWW\ DYHUDJHO\ PL[HG DQG UHFRUGHG VRQJ DQG FRPH XS ZLWK         
VRPHWKLQJ WKDW QRW RQO\ VRXQGV LQFUHGLEO\ SURIHVVLRQDO EXW PDQDJHV        
WR PDLQWDLQ DQG HQKDQFH WKH HPRWLRQDO KHDUW RI WKH VRQJ 0DJLF¶          
6HQLRU

7KH LQFOXVLRQ RI D VWDWHPHQW IURP WKH FRQWULEXWLQJ UHDGHU VHUYHV WR OHJLWLPLVH ERWK            
WKH DHVWKHWLF DQG VWUXFWXUDO FKDQJHV PDGH WR WKH PL[ DQG FDQ WKHUHIRUH EH            

FRQVLGHUHG WR QRUPDOLVH WKH VWXGHQWWHDFKHU G\QDPLF 7KH UHPL[ UHDFWLRQ SUHVHQWHG         
KHUH LV D QRWDEOH H[FHSWLRQ ZLWKLQ 6RXQG 2Q 6RXQG¶V W\SLFDO SUDFWLFH RI FRPPXQLW\            
HQJDJHPHQW DV WKH PDJD]LQH W\SLFDOO\ IHDWXUHV VWULFWO\ UHJXODWHG 4	$ DQG )$4          
VHFWLRQV ZLWKLQ ZKLFK UHDGHUV¶ TXHVWLRQV DOPRVW H[FOXVLYHO\ IRFXV RQ WHFKQLFDO         
GHWDLOV DQG WKXV FDQ EH FRQVLGHUHG DV D SDUWLFXODUO\ HIIHFWLYH PHDQV RI HVWDEOLVKLQJ            
HGLWRULDO DXWKRULW\ +HUH LW LV XVHIXO WR LQYHVWLJDWH FRPSDUDEOH DXGLHQFH LQWHUDFWLRQV          
ZLWKLQ 7DSH 2S PDJD]LQH VSHFLILFDOO\ WKH ZD\V LQ ZKLFK RQHRQRQH H[FKDQJHV DUH           
FRQGXFWHGDQGDUWLFXODWHG
5HDGHUV RI 7DSH 2S PDJD]LQH DUH HQFRXUDJHG WR VXEPLW OHWWHUV DV D           
FRPSRQHQW RI FRPPXQLW\ LQWHUDFWLRQ DQG DUH WKXV SULY\ WR GLUHFW FRPPXQLFDWLRQ          
ZLWK WKH HGLWRULDO WHDP DV ZHOO DV LQGXVWU\ SUDFWLWLRQHUV LQ D IDU OHVV PHGLDWHG             
IDVKLRQ 7KURXJK WKH LQFOXVLRQ RI UHDGHUDXWKRUHG FRQWHQW DQG WKH SUDFWLFH RI OHVV           
VWULQJHQW HGLWLQJ 7DSH 2S FDQ EH FRQVLGHUHG WR IDFLOLWDWH PRUH RSHQ GLVFXVVLRQV           
WKDW HPSRZHU WKH UHDGHUVKLS 7KH IROORZLQJ H[DPSOH LV GHPRQVWUDWLYH RI WKH          
GHVWUDWLILHG PRGHO RI FRPPXQLW\ LQWHUDFWLRQ SUHVHQW ZLWKLQ 7DSH 2S DQG LOOXVWUDWHV          
KRZ WKH PDJD]LQH IXQFWLRQV DV D PHGLDWRU DQG SODWIRUP IRU FRPPXQLW\          
FRPPXQLFDWLRQHYHQZKHQIDFHGZLWKSRWHQWLDOO\VHQVLWLYHVXEMHFWV

µ7KDQNV IRU WKH LQVLJKWIXO DQG KRQHVWUHDGLQJ LQWHUYLHZ ZLWK 0LNH        
0F&DUWK\ >7DSH 2S @ ,
YH EHHQ D ORQJ WLPH DGPLUHU RI KLV ZRUN            
+H FDPH RII DV PRGHVW DQG WR WKH SRLQW 1LFH ZRUN ,Q FRQWUDVW , ZDV              
VR SXW RII E\ 3DXO /HDU\ XVLQJ WKH ZRUG ³UHWDUGHG´ VHYHUDO WLPHV LQ KLV             
LQWHUYLHZ WKDW , WKUHZ LVVXH  LQ WKH WUDVK , NQRZ WKDW ZRUG LV RIWHQ              
XVHG LQ YDULRXV FLUFOHV EXW LWV YHU\ REYLRXV DQG GLUHFW FRQQRWDWLRQ          
VKRZV SRRU WDVWH DQG MXGJPHQW RQ WKH HGLWRU
V SDUW ,Q D FRPPXQLW\           
VXFK DV 7DSH 2S ZKHUH HQJLQHHUV SURGXFHUV DQG PXVLFLDQV VWULYH         
WR DUWLFXODWH WKHLU SDVVLRQ DQG NQRZOHGJH RI DQG IRU WKHLU FUDIW DQ           
DGMHFWLYH OLNH ³UHWDUGHG´ WKDW JHWV WKURZQ DURXQG EHWZHHQ WK JUDGHUV         
LQ WKH EDFN RI D VFKRRO EXV SXWV WKRVH ZKR VOLQJ LW LQWR D FHUWDLQ              
VXEFDWHJRU\ , GRQ
W FDUH KRZ PXFK , XVHG WR ORYH %XWWKROH 6XUIHUV           
1HLO <RXQJ ZRXOG QHYHU XVH WKDW ZRUG DV DQ DGMHFWLYH WR GHVFULEH           
DQ\WKLQJ KDSSHQLQJ LQ WKH VWXGLR QRU ZRXOG DQ\RQH HOVH ZKR KDV D           
PHPEHU RI KLV RU KHU IDPLO\ RU D FORVH IULHQG ZLWK DQ\ GHYHORSPHQWDO            
GHOD\VZKDWVRHYHU¶5H\QROGV

7KH DXWKRU RI WKH OHWWHU /XNH 5H\QROGV LV VKRZQ KHUH DV EHLQJ FRQFHUQHG            
ZLWK WKH PDJD]LQH¶V HGLWLQJ SURFHVV VSHFLILFDOO\ LWV VWDQFH ZLWK UHVSHFW WR FHQVRULQJ           
FRQWHQW ,QWHUHVWLQJO\ KRZHYHU RQH FDQ FRQVLGHU WKLV DV D GLVFXVVLRQ RQO\ SHUPLWWHG           
WR RFFXU DV D GLUHFW FRQVHTXHQFH RI WKH YHU\ ODFN RI PHGLDWLRQ WKH DXWKRU LV              
FULWLTXLQJ ,W LV WKHUHIRUH LPSRUWDQW WR UHFRJQLVH WKDW ZKLOVW 7DSH 2S¶V OHVV VWULQJHQW            

HGLWLQJ SURFHVV IDFLOLWDWHV LQ WKH FUHDWLRQ RI D ZLGHU YDULHW\ RI GLVFRXUVHV WKLV YHU\             
VDPH RSHQQHVV VLPXOWDQHRXVO\ OHQGV WKH PDJD]LQH D GHJUHH RI PDOOHDELOLW\ DQG          
WKXV WKHUH H[LVWV D IXQGDPHQWDO ODFN RI HGLWRULDO FRQWURO %\ WKLV , PHDQ WR VXJJHVW              
WKDW 7DSH 2S FDQ RIWHQ DFW DV D SODWIRUP IURP ZKLFK WKH PDMRULW\ DUH DEOH WR YRLFH                
WKHLU RSLQLRQV GXH WR DQ DEVHQFH RI HGLWRULDO LQWHUYHQWLRQ 7KH IROORZLQJ UHSO\ IURP            
HGLWRU /DUU\ &UDQH H[HPSOLILHV WKLV GHJUHH RI LPSDUWLDOLW\ ZLWK UHVSHFW WR HGLWLQJ LQ            
WKDW KH LV VKRZQ WR IDYRXU OHVV PHGLDWHG GLVFRXUVHV UHJDUGOHVV RI WKH DOLHQDWLRQ WKLV             
PD\FDXVHWKRVHRXWVLGHRIWKHPDMRULW\

µ, FDQ XQGHUVWDQG \RXU LUULWDWLRQ ZLWK WKH XVH RI WKH ZRUG LQ 3DXO            
/HDU\
V LQWHUYLHZ EXW , DVVXPH WKDW KH ZDV QRW LQWHQGLQJ WR PDOLJQ           
DQ\RQH ZLWK LPSDLUHG FRJQLWLYH IXQFWLRQV $QG ,
G JXHVV WKDW KH
G EH          
KDSS\ WR EH FRPSDUHG WR D WK JUDGHU LQ WKH EDFN RI D VFKRRO EXV                
2FFDVLRQDOO\ , JHW FRPSODLQWV DERXW WKH ODQJXDJH XVHG LQ WKLV         
PDJD]LQH 0RVW WLPHV ZH DUH VLPSO\ UHSHDWLQJ ZKDW VRPHRQH KDV         
VDLG LQ DQ LQWHUYLHZ DQG , IUHTXHQWO\ DVN IRONV LI WKH\
G OLNH VRPH RI             
WKH ³IERPEV´ RU WKH OLNH UHPRYHG , DOZD\V KRSH WKDW RXU LQWHUYLHZV           
IHHO FRQYHUVDWLRQDO DQG LI VRPHRQH VZHDUV D ORW ,
OO LQFOXGH LW WR           
FDSWXUH VRPH RI WKH TXDOLW\ RI KDQJLQJ RXW ZLWK WKHP ,W
V NLQG RI OLNH             
OHDYLQJ WKH VWLFN FOLFNV DW WKH WRS RI D VRQJ RU D ORXG EUHDWK EHIRUH D               
FKRUXV EHJLQV VRPHWLPHV LW PDNHV HYHU\WKLQJ IHHO PRUH LQWLPDWH DQG         
UHDO¶&UDQHE

7KH H[FKDQJH RXWOLQHG DERYH LV LOOXPLQDWLQJ LQ WKDW LW KLJKOLJKWV WKH          
IXQGDPHQWDO GLIIHUHQFHV LQ DSSURDFK EHWZHHQ 7DSH 2S DQG 6RXQG 2Q 6RXQG ZLWK           
UHVSHFW WR UHDGHUVKLS HQJDJHPHQW 2QH FDQ REVHUYH WKDW &UDQH LV UHOXFWDQW WR           
FHQVRU RU HGLW FRQWHQW LQVWHDG DOORZLQJ IRU SXEOLF GLVFXVVLRQ WR RFFXU DV D            
FRPSRQHQW RI WKH OHWWHUV VHFWLRQ ,Q FRQWUDVW 6RXQG 2Q 6RXQG FDQ EH VHHQ WR             
WKRURXJKO\ UHJXODWH WKHLU FRQWHQW DV D PHDQV RI HVWDEOLVKLQJ DQG PDLQWDLQLQJ          
FRQWURO :KHQ FRPSDULQJ WKHVH SXEOLFDWLRQV WKHQ LW LV RI WKH XWPRVW LPSRUWDQFH WR            
FRQVLGHU WKH LPSOLFDWLRQV RI WKHVH GLVSDUDWH HGLWLQJ SUDFWLFHV RQ WKHLU UHVSHFWLYH          
DXGLHQFHV 7KH OHWWHU VXEPLWWHG WR 7DSH 2S E\ 5H\QROGV LV XVHIXO KHUH LQ WKDW LW              
GHPRQVWUDWHV KRZ WKH PDJD]LQH IDLOV WR FUHDWH VDIH VSDFHV IRU WKRVH RXWVLGH RI WKH             
SHUFHLYHG PDMRULW\ ,Q WKH DEVHQFH RI VWULFW HGLWLQJ SURFHGXUHV GLVFRXUVHV         
HPEHGGHG ZLWKLQ WKH ODUJHU FRPPXQLW\ DUH DOORZHG WR IORXULVK ,Q FRQWUDVW 6RXQG           
2Q 6RXQG IDLOV WR DOORZ IRU WKH FUHDWLRQ RI FRPPXQLW\ VSDFHV LQ DQ\ FDSDFLW\             
ZKDWVRHYHU LQVWHDG PDLQWDLQLQJ VWULFW HGLWRULDO FRQWURO DV D PHDQV RI DVVHUWLQJ          
GRPLQDQFH RYHU WKH UHDGHUVKLS 7KH GHIHUUDO RI DXWKRULW\ WR DQ HGLWRU LV WKXV            

SUHVHQWHG DV W\SLFDO ZLWKLQ WKH SDJHV RI 6RXQG 2Q 6RXQG DV WKH IROORZLQJ H[FKDQJH             
GHPRQVWUDWHV

µ,
YH JRW D 6KXUH 60 DQG D 5RGH 17. DQG ,
P QRW VXUH ZKLFK ,              
VKRXOG XVH RQ YRFDOV 7KLV JRW PH ZRQGHULQJ ZKHWKHU LW ZRXOG EH D            
JRRG LGHD WR XVH ERWK PLFV DQG EOHQG WR WDVWH ,V WKDW D JRRG SODQ"                
626 5HYLHZV (GLWRU 0DWW +RXJKWRQ UHSOLHV , JHW WKH LPSUHVVLRQ WKDW          
\RX
YH QRW UHDOO\ WDNHQ WKH WLPH WR V\VWHPDWLFDOO\ FRPSDUH WKH UHVXOWV          
\RX JHW IURP WKH WZR PLFV DQG KDYHQ
W WULHG XVLQJ ERWK DW RQFH 7KH             
VKRUW DQVZHU LV WKDW HLWKHU PLF PLJKW ZRUN ZHOO IRU \RX EXW XVLQJ ERWK             
WRJHWKHULVSUREDEO\DEDGLGHD¶6RXQG2Q6RXQGG

'HVSLWH WKH DIRUHPHQWLRQHG GLIIHUHQFHV LQ IDFLOLWDWLQJ UHDGHU DQG ZLGHU        
FRPPXQLW\ LQWHUDFWLRQ ERWK 7DSH 2S DQG 6RXQG 2Q 6RXQG GHPRQVWUDWH D SRWHQWLDO           
WR SHUSHWXDWH H[FOXVLYH DQG LQVXODU GLVFRXUVHV DV WKHVH DUH PDGH QHFHVVDU\ IRU           
HQXQFLDWLRQ E\ WKH PDMRULW\ 7DSH 2S DFWV DV DQ RSHQ SODWIRUP WKURXJK WKH LQFOXVLRQ             
RI D FRPPXQLW\ OHWWHUV VHFWLRQ DQG VR FDQ EH VDLG WR UHIOHFW WKH RSLQLRQV RI LW¶V               
FRPPXQLW\ LQ WKH DEVHQFH RI V\VWHPDWLF HGLWRU LQWHUYHQWLRQ ,Q FRQWUDVW 6RXQG 2Q           
6RXQG LQ VR IDU DV LW LV WLJKWO\ UHJXODWHG ZLWK UHVSHFW WR HGLWLQJ FDQ EH VDLG WR PRUH                 
SXUSRVHIXOO\ VKDSH WKH GLVFRXUVHV DGRSWHG E\ WKLV YHU\ VDPH FRPPXQLW\         
&RQVLGHULQJ WKLV WKHQ LW EHFRPHV SRVVLEOH WR UHFRQFLOH WKDW ZKLOVW ERWK PDJD]LQHV           
GLIIHU FRQVLGHUDEO\ LQ WKHLU RSHUDWLQJ DQG HGLWLQJ SULQFLSOHV WKH\ HYLGHQWO\ VKDUH D           
IDLUO\ KRPRJHQRXV UHDGHU GHPRJUDSKLF LQ WHUPV RI DJH JHQGHU LQFRPH WKDW LV           
DOPRVW LGHQWLFDO LQ LWV FRPSRVLWLRQ $ GLUHFW FRPSDULVRQ RI UHDGHU GHPRJUDSKLF GDWD           
VHUYHV WR FRUURERUDWH WKLV IDFW DQG IXUWKHUPRUH GHPRQVWUDWHV WKDW ZKLOVW ERWK          
SXEOLFDWLRQV FODLP WR SRVLWLRQ HGXFDWLRQ DV D PHDQV RI EURDGHQLQJ WKH DSSHDO RI WKH             
DXGLR WHFKQRORJ\ FRPPXQLW\ WKHUH H[LVWV D IXQGDPHQWDO ODFN RI GLYHUVLW\ ZLWKLQ WKLV           
JURXS

&RQFOXVLRQ

7KH DXGLR WHFKQRORJ\ GLVFRXUVHV WKDW DUH SURGXFHG DQG SUHVHQWHG LQ 6RXQG          
2Q 6RXQG DSSHDU WR KDYH FKDQJHG YHU\ OLWWOH RYHU WKH FRXUVH RI LWV WZHQW\HLJKW \HDU              
SXEOLFDWLRQ KLVWRU\ *HDU IHWLVKLVP DQG PDVFXOLQLW\ KDYH UHPDLQHG FHQWUDO WURSHV         
ZLWKLQ WKH PDJD]LQH¶V VWUXFWXUDO DQG WKHPDWLF FRPSRVLWLRQ WKURXJKRXW WKLV SHULRG         
DQG VHUYH WR XQGHUPLQH WKH µGHPRFUDWLF SRWHQWLDO¶ RIWHQ FLWHG ZLWKLQ DFDGHPLF          
OLWHUDWXUH ,Q DGGLWLRQ WKHVH WURSHV RIWHQ UHO\ XSRQ RQH DQRWKHU IRU WKHLU FROOHFWLYH            
SHUSHWXDWLRQ WKXV LQFUHDVLQJ WKH GLIILFXOWLHV IRU UXSWXUH DQG UHLQVFULSWLRQ 7KH         

PHWKRGV RI UHDGHUVKLS HQJDJHPHQW HPSOR\HG E\ 6RXQG 2Q 6RXQG DUH         
IXQGDPHQWDOO\ GLGDFWLF LQ VW\OH DQG DSSURDFK DQG DUH RIWHQ SRVLWLRQHG DV D IRUP RI             
FRPPXQLW\ RXWUHDFK 7KH HGLWRULDO WHDP LV WKXV SODFHG ZLWKLQ D VLPSOLVWLF KLHUDUFK\           
DORQJVLGH UHDGHUV UHVXOWLQJ LQ LQWHUQDO FRPPXQLW\ VWUDWLILFDWLRQ EDVHG RQ DQ LPSOLFLW          
VWXGHQWWHDFKHU GLFKRWRP\ ,Q DGGLWLRQ WKH SUHVHQFH RI WKH DIRUHPHQWLRQHG        
GLVFRXUVHV KDV UHVXOWHG LQ WKH LQVXODWLRQ RI WKH 6RXQG 2Q 6RXQG FRPPXQLW\ IURP            
WKRVH FODVVLILHG DV ODFNLQJ WKH SUHUHTXLVLWHV WR SDUWLFLSDWLRQ 7KHVH LQFOXGH WKH          
RZQHUVKLS DQG XVH RI DXGLR WHFKQRORJ\ DV D IRUP RI FXOWXUDO FDSLWDO WKH DUWLFXODWLRQ             
RI WHFKQLFDO NQRZOHGJH HQXQFLDWLYH IXQFWLRQ DQG WKH FRQIRUPLW\ RU VXERUGLQDWLRQ WR          
FRPPXQLW\ KLHUDUFK\ 6RPH PHPEHUV RI HGLWRULDO VWDII ZLWKLQ 6RXQG 2Q 6RXQG KDYH           
SUHVHQWHG DQ RSLQLRQ RI JHDU IHWLVKLVP DV EHLQJ QHFHVVDU\ IRU WKH FRQWLQXHG           
H[LVWHQFH RI WKH LQGXVWU\ RYHUDOO 1HZV DQG UHYLHZV RI DXGLR WHFKQRORJ\ WKHUHIRUH           
WDNH SULRULW\ ZLWKLQ WKH VWUXFWXUDO DQG WKHPDWLF FRPSRVLWLRQ RI WKH PDJD]LQH LWVHOI           
'LVFXVVLRQV LQYROYLQJ WHFKQRORJLFDO DUWLIDFWV DUH RIWHQ VKDOORZ DQG VXSHUILFLDO ZLWK         
UHVSHFW WR WKH ZLGHU LPSOLFDWLRQV DQG FRQVLGHUDWLRQV RI WKHLU XVH VSHFLILFDOO\ ZLWK           
UHVSHFW WR VRFLDO RU FXOWXUDO GHVWUDWLILFDWLRQ 6SDFHV ZLWKLQ ZKLFK WKHVH EURDGHU          
LPSOLFDWLRQV FRXOG EH DGGUHVVHG DUH ODFNLQJ OHDYLQJ WKH UHDGHUVKLS ZLWKRXW DQ          
DOWHUQDWLYH PHDQV RI HQXQFLDWLRQ 7KH GRPLQDQW GLVFRXUVH LV WKXV UHVLOLHQW WR          
FKDQJH UHO\LQJ RQ WKH SULYLOHJLQJ RI NQRZOHGJH DV D PHDQV RI PDLQWDLQLQJ SRZHU            
7KH GHPRJUDSKLF RI WKH UHDGHUVKLS LV SUHGRPLQDQWO\ PDOH DQG RI PLGGOH LQFRPH DOO            
RI ZKLFK LV FRUURERUDWHG E\ VWDWLVWLFDO GDWD 7KH UHDGHUVKLS KDV UHPDLQHG IDLUO\           
KRPRJHQRXV DQG D FRPSDUDWLYH DQDO\VLV RI GHPRJUDSKLFV VKRZV WKDW QR         
VLJQLILFDQW FKDQJHV KDYH RFFXUUHG LQ WKH FRPPXQLW\ RYHU D ILIWHHQ \HDU SHULRG           
2YHUDOO P\ UHVHDUFK KDV VKRZQ WKDW ZKLOVW ERWK 7DSH 2S DQG 6RXQG 2Q 6RXQG DUH              
IXQGDPHQWDOO\ GLIIHUHQW LQ WKHLU FRQVWUXFWLRQ ERWK DUJXDEO\ VHUYH WR SHUSHWXDWH WKH          
YHU\ VDPH GLVFXUVLYH WURSHV DV D FRQVHTXHQFH RI WKHLU XQLTXH GHVLJQV :KHUHDV           
7DSH 2S LV PRUH RSHQ LQ LWV VWUXFWXUH DQG WKXV DFWV DV D SODWIRUP IRU WKH GLVFXVVLRQ                
RI WKHVH FRQFHSWV WKH VWULFW HGLWLQJ SURFHVV LQKHUHQW WR 6RXQG 2Q 6RXQG FDQ EH             
UHJDUGHG DV PRUH SXUSRVHIXO LQ LWV SHUSHWXDWLRQ RI WKH GLVFRXUVHV DGGUHVVHG KHUHLQ           
7KH IROORZLQJ FKDSWHU LPDJLQHV SRVVLELOLWLHV IRU UXSWXULQJ WKH H[FOXVLYH GLVFXUVLYH         
WURSHV FRQVLGHUHG WKXV IDU DQG LQ GRLQJ VR PDNHV DQ RULJLQDO FRQWULEXWLRQ WR            
NQRZOHGJH



&KDSWHU6L[0DVFXOLQLW\DQGWKH5HLQVFULSWLRQRI'LYHUVLW\

7KLV FKDSWHU LQYHVWLJDWHV WKH GLVFXUVLYH WURSH RI PDVFXOLQLW\ ZLWKLQ WKH         
FRQWH[W RI WKH DXGLR WHFKQRORJ\ GRPDLQ ,Q SDUWLFXODU , H[DPLQH WKH SURGXFWLRQ DQG            
FLUFXODWLRQ RI JHQGHU GLIIHUHQFH DV D FRPSRQHQW RI GLVFRXUVH DQG LWV DELOLW\ WR            
HVWDEOLVK KLHUDUFKLFDO SRZHU G\QDPLFV WKDW VHUYH WR SHUSHWXDWH D JHQGHUHG GLYLVLRQ          
RI ODERXU DQG SDUWLFLSDWLRQ , VXJJHVW WKDW DVVHUWLRQV RI PDVFXOLQH WHFKQLFDO          
FRPSHWHQFH DUH RIWHQ ZLHOGHG DV D PHDQV RI JHQGHULQJ GLVFXUVLYH DQG SK\VLFDO           
VSDFHV DV PDOH GRPDLQV DQG WKDW WKHVH GRPDLQV UHWDLQ WKHLU H[FOXVLYLW\ WKURXJK           
KRPRVRFLDO ERQGLQJ WKDW UHMHFWV QHXWUDOLVHV RU UHSRVLWLRQV VXSSRVHG IHPLQLQLWLHV        
EHWKH\V\PEROLFGLVFXUVLYHRULQGLYLGXDOSHUVRQV
, KDYH SUHYLRXVO\ GUDZQ DWWHQWLRQ WR WKH V\VWHPDWLF µXQGRLQJ¶ RI WHFKQRORJ\          
E\ PDOH DXGLR WHFKQRORJ\ SDUWLFLSDQWV DQG WKH UHDSSURSULDWLRQ RI DXGLR GHYLFHV          
WKURXJK UHLQVFULSWLRQ VHH &KDSWHU 7KUHH ,Q WKLV FKDSWHU KRZHYHU , DUJXH WKDW LW LV             
HVVHQWLDO IRU RQH WR UHIOHFW WKLV YHU\ PHWKRGRORJ\ EDFN RQWR WKH GLVFXUVLYH           
FRQVWUXFWLRQ RI PDVFXOLQLW\ LWVHOI VR DV WR LGHQWLI\ WKH PHDQV RI SDUWLFLSDQW H[FOXVLRQ            
DQG HIIHFWLYHO\ UHLQVFULEH WKH SKDOORJRFHQWULF HQXQFLDWLYH IXQFWLRQ 7KLV FKDSWHU LV         
WKXVDZRUNRIWZRKDOYHV
, EHJLQ E\ H[WHQGLQJ WKH GHILQLWLRQ RI PDVFXOLQLW\ RIIHUHG WKXV IDU LQ RUGHU WR             
VLWXDWH UHOHYDQW GLVFXVVLRQV FRQFHUQLQJ PDVFXOLQLW\ ZLWKLQ WKH FRQWH[W RI DXGLR         
WHFKQRORJ\ SULQW PHGLD DQG DOVR WR LQYHVWLJDWH RSSRUWXQLWLHV IRU UXSWXULQJ WKHVH          
WLJKWO\ UHJXODWHG FRPPXQLWLHV , DGGUHVV WKHRULHV RI PDVFXOLQLW\ IURP ZLWKLQ WKH ILHOG           
RI FXOWXUDO VWXGLHV DQG UHFRQFLOH WKHVH LQIOXHQWLDO WH[WV ZLWK WKH SUHYLRXVO\ H[DPLQHG           
ZRUN RQ JHQGHU DQG SKDOORJRFHQWULVP 2I SDUWLFXODU LQWHUHVW KHUH LV WKH ZRUN RI            
+RUURFNV  %H\QRQ  DV ZHOO DV &RUQZDOO DQG /LQGLVIDUQH  DOO RI            
ZKRP DOO RIIHU LQVLJKWV LQWR PDVFXOLQLW\ DQG SRSXODU FXOWXUH VWXGLHV , DOVR GUDZ XSRQ             
WKHRULHV RI SHUIRUPDWLYLW\ DQG JHQGHUVFULSW DV SUHYLRXVO\ GLVFXVVHG LQ HDUOLHU         
FKDSWHUV WKH ZRUN RI %XWOHU  DQG YDQ 2RVW   EHLQJ HVVHQWLDO            
ZLWK UHJDUGV WR WKHVH FRQFHSWV )LQDOO\ , LQYHVWLJDWH WKH LVVXHV RI FODVV DQG FULVLV             
DQGKRZWKHVHUHODWHWRDPDVFXOLQHSHUIRUPDQFHLQWKHDXGLRWHFKQRORJ\GRPDLQ
7KH VHFRQG KDOI RI WKLV FKDSWHU LV FRQFHUQHG ZLWK WKH SURPRWLRQ RI GLYHUVLW\            
DQG JHQGHU HTXDOLW\ DQG WR WKLV HQG SD\V DWWHQWLRQ WR WH[WV DQG LQVWLWXWLRQV WKDW             
VHHN WR SURPRWH WKHVH LGHDOV LQ SDUWLFXODU WKH ZRUN RI 7DUD 5RGJHUV D DQG             
:RPHQ¶V $XGLR 0LVVLRQ , FRQWHQG WKDW :RPHQ¶V $XGLR 0LVVLRQ IXQFWLRQV DV D           
SXEOLF VLWH RI DXGLR GRPDLQ UHLQVFULSWLRQ WKDW FKDOOHQJHV WKH GRPLQDQW PDVFXOLQH          

JHQGHUVFULSW ,W WKXV RIIHUV WKH SRVVLELOLW\ IRU UXSWXUH DQG WKH HQDFWPHQW RI PRUH            
YDULHG JHQGHU SHUIRUPDQFHV DQG JHQGHUVFULSWV ,Q GRLQJ VR LW DOVR ZRUNV WR UHFWLI\            
LQVWLWXWLRQDOLVHG SHUFHSWLRQV RI SXEOLF DQG SULYDWH URRWHG LQ QLQHWHHQWK FHQWXU\         
JHQGHUVWHUHRW\SHV

+HJHPRQLF0DVFXOLQLWLHVDQG([FOXVLRQ

$ERYH DOO HOVH LW LV LPSRUWDQW WR UHFRJQLVH WKDW µPDVFXOLQLW\¶ DV D FRQFHSW LV             
DOZD\V SOXUDOLVWLF DQG LV WKXV FRPSRVHG RI PDQ\ GLIIHULQJ PDVFXOLQLWLHV :KHQ          
GLVFXVVLQJ PDVFXOLQLW\ KHUHRQ WKHQ FRQVLGHU WKH VLQJXODU WHUP WR HQFRPSDVV WKH          
QXPHURXV SRVVLEOH IRUPV H[SUHVVLRQV DQG µSHUIRUPDQFHV¶ RI PDVFXOLQLW\ %XWOHU        
 7KHUHIRUH PDVFXOLQLW\ VLQJXODU DV D VWDQGDUGLVHG FRQWDLQHU FDQ EH         
FRQVLGHUHG DV EHLQJ LQIRUPHG E\ QXPHURXV FXOWXUDO KLVWRULFDO DQG SROLWLFDO ORFDWLRQV          
DQG WKHLU DVVRFLDWHG PDVFXOLQLWLHV SOXUDO $V DQ H[WHQVLRQ RI WKLV WKHQ PDVFXOLQLW\           
PXVW QRW EH FRQVLGHUHG DV EHLQJ IL[HG RU LQQDWH EXW UDWKHU DV VRPHWKLQJ WR ZKLFK              
SHRSOH DUH µDFFXOWXUDWHG DQG ZKLFK LV FRPSRVHG RI VRFLDO FRGHV RI EHKDYLRXU ZKLFK            
WKH\ OHDUQ WR UHSURGXFH LQ FXOWXUDOO\ DSSURSULDWH ZD\V¶ %H\QRQ   7KLV LV D             
VHQWLPHQW VKDUHG E\ 5RJHU +RUURFNV ZKR VXJJHVWV WKDW µNQRZOHGJH RI JHQGHU          
LQYROYHV WKH DEVRUSWLRQ RI D VHW RI YHU\ FRPSOH[ LQWHUORFNLQJ XQFRQVFLRXV P\WKV           
DERXW PHQ DQG ZRPHQ KRZ WKH\ VKRXOG EHKDYH WKLQN IHHO¶   (QDFWPHQWV            
RI PDVFXOLQLW\ WKHQ VKRXOG EH UHFRJQLVHG DV EHLQJ GLYHUVH DQG PRELOH DV LV            
UHIOHFWHG LQ WKH ZRUN RI &RUQZDOO DQG /LQGLVIDUQH ZKR GLVFXVV ZKDW WKH\ WHUP            
µFXOWXUDO ERUURZLQJV¶ WKDW LV µPDVFXOLQLWLHV LPSRUWHG IURP HOVHZKHUH DQG FRQIODWHG         
ZLWK ORFDO LGHDV WR SURGXFH QHZ FRQILJXUDWLRQV¶ &RUQZDOO DQG /LQGLVIDUQH             
$V D FRQFHSW WKHQ PDVFXOLQLW\ LV RQO\ XVHIXO LI ZH UHMHFW WKH FRPPRQ            
PLVSHUFHSWLRQ RI LWV OLQNV WR ELRORJLFDO HVVHQWLDOLVP DQG LQVWHDG UHIRFXV RXU          
DWWHQWLRQ WR LWV FXOWXUDO DQG VRFLDOO\ FRQVWUXFWHG SOXUDOLW\ ZLWKLQ YHU\ VSHFLILF          
FRQWH[WV
*D\OH 5XELQ KDV IDPRXVO\ DUJXHG LQ KHU  HVVD\ µ7KH 7UDIILF LQ :RPHQ            
1RWHV RQ WKH ³3ROLWLFDO (FRQRP\´ RI 6H[¶  WKDW WKH UHODWLRQ EHWZHHQ JHQGHU DQG VH[             
LV D µV\VWHP ZKHUHE\ FKURPRVRPDO VH[ LV WXUQHG LQWR DQG SURFHVVHG DV FXOWXUDO            
JHQGHU¶ D VWUDWHJ\ WKDW \LHOGHG µDQDO\WLF DQG FULWLFDO OHYHUDJH RQ WKH          
IHPDOHGLVDGYDQWDJLQJ VRFLDO DUUDQJHPHQWV WKDW >SUHYDLOHG@ DW D JLYHQ WLPH LQ D          
JLYHQ VRFLHW\ E\ WKURZLQJ LQWR TXHVWLRQ WKHLU OHJLWLPDWH LGHRORJLFDO JURXQGLQJ LQ          
ELRORJLFDOO\ EDVHG QDUUDWLYHV RI WKH ³QDWXUDO´¶ 5XELQ  FLWHG LQ :LHJPDQ            

 7KLV ZRUN PXVW EH VHHQ DV D FULWLFDO LQWHUYHQWLRQ WKDW OHQW OHJLWLPDF\ WR WKH              
DQDO\VLV RI VRFLRFXOWXUDO IDFWRUV LQ WKH FRQVWUXFWLRQ RI JHQGHU DQG LQ GRLQJ VR            
GHVWDELOLVHG ORQJKHOG ELRORJLFDOO\ GHWHUPLQLVWLF SHUFHSWLRQV DQG DUJXPHQWV RI       
JHQGHU *HQGHU DQG WKXV PDVFXOLQLW\ H[LVW RQO\ DV VRFLRFXOWXUDO FRQVWUXFWLRQV DQG          
QRW DV LQWULQVLF SURSHUWLHV RI SHUVRQV ([WHQGLQJ WKH ZRUN RI %XWOHU  +RUURFNV            
DUJXHV WKLV YHU\ VDPH SRLQW VXJJHVWLQJ WKDW µKXPDQ EHLQJV GR QRW VLPSO\ ³DFW´ WKHLU             
JHQGHU DQG VH[XDOLW\ LQ D GHILQLWLYH DQG FOHDUO\ GHOLQHDWHG PDQQHU 7KH\ DOVR ³SOD\            
ZLWK´ RU ³SXW RQ´ RU XQFRQVFLRXVO\ ³DFW RXW´ LGHQWLWLHV WKDW PD\ EH TXLWH            
FRQWUDGLFWRU\ WR WKHLU QRUPDO RXWZDUG SHUVRQD¶   ,W VKRXOG EH QRWHG           
WKHUHIRUH WKDW ZLWKLQ WKH FRQWH[W RI P\ RZQ UHVHDUFK WKH FRQFHSW RI PDVFXOLQLW\ LV             
VSHFLILFDQGXQLTXHWRWKHFXOWXUHRIDXGLRWHFKQRORJ\GLVFRXUVHDQGLWVSDUWLFLSDQWV
,W PXVW EH PDGH FOHDU DW WKH RXWVHW WKDW DSSRUWLRQLQJ EODPH WR D VSHFLILF             
RSSUHVVRU IRU WKH H[LVWHQFH DQG SHUSHWXDWLRQ RI D GRPLQDQW PDVFXOLQH GLVFRXUVH LV           
QRW WKH SXUSRVH RI WKLV ZRUN $V %RUGR VXJJHVWV µZLWKLQ D )RXFDXOGLDQIHPLQLVW           
IUDPHZRUN  LW LV LQGHHG VHQVHOHVV WR YLHZ PHQ DV WKH HQHP\  PRVW PHQ HTXDOO\               
ZLWK ZRPHQ ILQG WKHPVHOYHV HPEHGGHG DQG LPSOLFDWHG LQ LQVWLWXWLRQV DQG SUDFWLFHV          
WKDW WKH\ DV LQGLYLGXDOV GLG QRW FUHDWH DQG GR QRW FRQWURO  DQG WKDW WKH\ IUHTXHQWO\               
IHHO W\UDQQL]HG E\¶ %RUGR  FLWHG LQ .HJDQ *DUGLQHU   :H PXVW WUHDW             
WKLV VWDWHPHQW ZLWK VRPH FDXWLRQ KRZHYHU DV DOWKRXJK LW GRHV QRW LQYDOLGDWH           
PDVFXOLQH GRPLQDQFH DV D WURSH RI GLVFRXUVH LW QRQHWKHOHVV FKDOOHQJHV WKH µWLG\¶           
GLFKRWRP\ RI GLIIHUHQFH DQG GRPLQDQFH VXEMHFW DQG REMHFW ZKLFK XSRQ FORVHU          
LQVSHFWLRQ W\SLILHV DXGLR WHFKQRORJ\ FRPPXQLWLHV .HJDQ *DUGLQHU   ,W LV          
LPSHUDWLYH WKDW RQH UHFRJQLVH WKH KRPRJHQHLW\ RI DXGLR WHFKQRORJ\ SDUWLFLSDQWV         
ZKR DUH DOPRVW H[FOXVLYHO\ ZKLWH PLGGOHFODVV PDOHV DQG DUH WKXV LQ SRVLWLRQV RI            
SRZHU DQG SULYLOHJH WKDW OHQGV WKHP VRFDOOHG µFULWLFDOOHYHUDJH¶ LQ GHWHUPLQLQJ         
SDUWLFLSDQWV¶ UHODWLYH LQFOXVLRQ RU H[FOXVLRQ 5XELQ  FLWHG LQ :LHJPDQ           
 7KH\ DUH WKXV UHVSRQVLEOH IRU WKHLU RZQ JHQGHU SHUIRUPDQFHV DQG E\           
H[WHQVLRQ WKH LPSOLFDWLRQV RI WKHVH SHUIRUPDQFHV IRU RWKHU FRPPXQLW\ SDUWLFLSDQWV         
,Q WKLV ZRUN WKHUHIRUH , KRSH WR XQFRYHU WKH V\VWHPV WKDW SHUSHWXDWH D GRPLQDQW             
PRGHORIGLVFRXUVHDQGLQYHVWLJDWHRSSRUWXQLWLHVIRUUXSWXUHDQGUHLQVFULSWLRQ
,W LV DOVR LPSRUWDQW WR QRWH WKDW MXVW DV PDVFXOLQLW\ LV SHUIRUPHG VR LV             
IHPLQLQLW\ +RUURFNV KDV GUDZQ DWWHQWLRQ WR WKH LPSOLFDWLRQV RI WKHVH SHUIRUPDQFHV          
ZLWK UHVSHFW WR SRZHU DQG NQRZOHGJH DUJXLQJ WKDW JHQGHU UHODWLRQV µHPERG\          
UHODWLRQVKLSV RI SRZHU DQG IRUP DQ LQWHJUDO SDUW RI SDWULDUFKDO UXOH¶ RIWHQ DV            
µLGHRORJLFDO SODFHPHQWV¶ GLVWLQJXLVKLQJ PDVFXOLQLW\ IURP IHPLQLQLW\ +RUURFNV        

 2I FUXFLDO LPSRUWDQFH KHUH LV WKH WHQVLRQ SUHVHQWHG EHWZHHQ WKHVH JHQGHUHG           
LGHRORJLFDO SODFHPHQWV DQ DQDO\VLV RI ZKLFK LV GHPRQVWUDWLYH RI KRZ WKH PDVFXOLQH           
GLVFRXUVH RI DXGLR WHFKQRORJ\ UHMHFWV DEVRUEV QHXWUDOLVHV DQG UHSRVLWLRQV        
VXSSRVHG µIHPLQLVLQJ¶ LQIOXHQFHV DQG EHKDYLRXUV 0DULH 6PLWK   7KH         
VLJQLILFDQFH RI D SKDOORJRFHQWULF V\VWHP RI HQXQFLDWLRQ ZLWKLQ DXGLR WHFKQRORJ\         
GLVFRXUVH KDV DOUHDG\ EHHQ GHWDLOHG LQ HDUOLHU FKDSWHUV EXW LV DOVR XVHIXO WR UHYLVLW             
KHUH LQ RUGHU WR PRUH FORVHO\ H[DPLQH WKH H[FKDQJHV DQG PHGLDWLRQV RI SRZHU            
RXWOLQHG DERYH ,Q H[SORULQJ WKHVH SRZHU G\QDPLFV ZKLFK 0DULH 6PLWK DUJXHV DUH           
µXWWHUO\ LPEXHG¶ ZLWKLQ WKH ILHOG RI VRXQG HQJLQHHULQJ   LW EHFRPHV SRVVLEOH            
WR EHWWHU UHSUHVHQW WKH H[FOXVLYLVW QDWXUH RI DXGLR WHFKQRORJ\ GLVFRXUVH &RQFHUQLQJ          
SRZHU DQG H[FOXVLRQ )RXFDXOW KDV QRWHG WKDW µWKH PDQLIHVW GLVFRXUVH  LV UHDOO\ QR             
PRUH WKDQ WKH UHSUHVVLYH SUHVHQFH RI ZKDW LW GRHV QRW VD\ DQG WKLV ³QRWVDLG´ LV D               
KROORZ WKDW XQGHUPLQHV IURP ZLWKLQ DOO WKDW LV VDLG¶ )RXFDXOW   7KXV MXVW DV              
GRPLQDQW PDVFXOLQH GLVFRXUVHV RI DXGLR WHFKQRORJ\ FRPPXQLWLHV FDQ EH        
XQGHUVWRRG WKURXJK DQ DQDO\VLV RI WKHLU FRPSRQHQWV ZH PXVW DOVR FRQVLGHU WKDW           
ZKLFKLVQRWUHSUHVHQWHG
2Q WKLV SRLQW -RKQ %H\QRQ KDV DUJXHG WKDW µLQ WKLQNLQJ RI          
³PDVFXOLQLW\DVHQDFWPHQW´ LW PXVW EH UHPHPEHUHG WKDW WKRVH ZKR GR QRW SHUIRUP          
WKHLU PDVFXOLQLW\ LQ D FXOWXUDOO\ DSSURYHG PDQQHU DUH OLDEOH WR EH RVWUDFL]HG HYHQ            
SXQLVKHG¶ %H\QRQ   7KLV LV D VHQWLPHQW VKDUHG E\ +RUURFNV ZKR VWDWHV            
WKDW µJHQGHU LV HPERGLHG LQ YDULRXV P\WKV ZKLFK WHDFK ZDUQ SXQLVK DQG UHZDUG¶            
+RUURFNV   .H\ WR DQ XQGHUVWDQGLQJ RI DXGLR WHFKQRORJ\ GLVFRXUVH DQG LWV            
FDSDFLW\ IRU H[FOXVLRQ WKHQ LV WKH µOHJLWLPDWH¶ SHUIRUPDQFH RI PDVFXOLQLW\ WKDW LV           
DOZD\V VXEMHFW WR VFUXWLQ\ 3DUWLFLSDQWV FDQ EH VDLG WR HQWHU LQWR PDVFXOLQH FXOWXUDO            
VSDFHV ZLWK VSHFLILF VHWV RI PDVFXOLQH EHKDYLRXUV SURYLGHG WKH\ DUH FDSDEOH RI           
DGRSWLQJ WKH GRPLQDQW SUHVFULSWLYH FRPPXQLFDWLYH PRGHO DQG HPSOR\ WKH        
DSSURSULDWH SKDOORJRFHQWULF HQXQFLDWLYH IXQFWLRQ )RXFDXOW   %XWOHU       
  7KRVH ZKR IDLO WR UHSUHVHQW ZLWKLQ GLVFRXUVH WKXV HPERG\ WKH µUHSUHVVLYH            
SUHVHQFH¶ WKH µQRWVDLG¶ )RXFDXOW   DQG DV VXFK DUH LJQRUHG RU GHQLHG WKH             
DELOLW\ WR SDUWLFLSDWH (DUOLHU FKDSWHUV RI WKH WKHVLV KDYH H[SORUHG WKHVH LVVXHV LQ            
VRPH GHSWK EXW LQ OLJKW RI D PRUH FRPSOH[ H[DPLQDWLRQ RI PDVFXOLQLW\ DQG LQ             
SDUWLFXODU µKHJHPRQLF PDVFXOLQLWLHV¶ DV GHWDLOHG EHORZ ZLWK UHVSHFW WR FXOWXUDO         
VWXGLHVDQGWKHILHOGRIDXGLRHQJLQHHULQJLWLVXVHIXOWRUHFRQVLGHUWKHPKHUH
:LWKLQ WKH FRQWH[W RI DXGLR WHFKQRORJ\ P\ UHVHDUFK KDV GHPRQVWUDWHG WKDW          
ZRPHQ DV DQ H[DPSOH RI PDVFXOLQHGHYLDQW JHQGHU SHUIRUPDQFHV DUH JLYHQ         

VFDUFH IHZ RSSRUWXQLWLHV WR UHSUHVHQW RU HQXQFLDWH 7KH\ PXVW WKHUHIRUH EH          
FRQVLGHUHG WR HPERG\ WKH H[FOXVLRQ SUHYLRXVO\ H[DPLQHG ,Q D VWDWHPHQW         
FRQFHUQLQJ IHPDOH UHSUHVHQWDWLRQ LQ WKH PXVLF SUHVV 3DXO 7KpEHUJH KDV DUJXHG WKH           
IROORZLQJ

µ(YHQ D FXUVRU\ ORRN DW WKH GLYLVLRQ RI ODERXU ZLWKLQ WKH PDJD]LQHV           
WKHLU HGLWRULDO DQG DGYHUWLVLQJ FRQWHQW RU WKH GLVFRXUVHV DQG PRGHV RI          
DGGUHVV XVHG LQ WKH FRQVWUXFWLRQ DQG VKDULQJ RI WHFKQLFDO NQRZOHGJH         
KRZHYHU UHYHDOV D GHILQLWLRQ RI WHFKQRORJ\ DQG PXVLFLDQVKLS WKDW LV         
KLJKO\ JHQGHUHG ,QGHHG WKH RYHUULGLQJ FKDUDFWHULVWLF RI IHPDOH       
LQYROYHPHQW LQ WKH ZRUOG RI PXVLFLDQV¶ PDJD]LQHV LV WKDW RI QHDUWRWDO          
DEVHQFH $V UHJDUGV WKH GLYLVLRQ RI ODERXU LQ WKH PDJD]LQHV WKH YDVW           
PDMRULW\ RI WKH VHQLRU HGLWRUV DQG WKH UHJXODU FRQWULEXWRUV DUH PDOH          
:RPHQ PRVW RIWHQ RFFXS\ SRVLWLRQV DV HGLWRULDO DVVLVWDQWV GHVLJQHUV        
RQ WKH SURGXFWLRQ VWDII PDUNHWLQJ DQG VDOHV UHSV DQG VR RQ            
SRVLWLRQV RI ORZ YLVLELOLW\ WR WKH UHDGHUVKLS DQG ZLWK OLWWOH RSSRUWXQLW\          
WR VSHDN SXEOLFO\ IRU WKHPVHOYHV RU WKHLU PDJD]LQHV ,Q SRSXODU         
PXVLFLDQV¶ PDJD]LQHV WKHQ PDOHV UHWDLQ D PRQRSRO\ RQ VSHHFK¶        
7KpEHUJH

+HUH 7KpEHUJH GUDZV DWWHQWLRQ WR WKH VWDUWOLQJ ODFN RI IHPDOH UHSUHVHQWDWLRQ ZLWKLQ           
WKH PXVLF SUHVV FLWLQJ VHYHUDO NH\ FDXVHV IRU WKLV SUREOHPDWLF WUHQG 2I VLJQLILFDQFH            
LQ WKH SDVVDJH DERYH DUH WKH LVVXHV RI ORZ YLVLELOLW\ RQH
V LQDELOLW\ WR HQXQFLDWH WKH              
PDVFXOLQH PRQRSRO\ RQ VSHHFK DQG WKH SUHYDOHQW GLVFRXUVH RI WHFKQLFDO         
NQRZOHGJH 7KH LQWHUGHSHQGHQFH RI WKHVH IHDWXUHV LV DOVR FHQWUDO WR DQ          
XQGHUVWDQGLQJ RI WKH DXGLR WHFKQRORJ\ SUHVV DV SUHYLRXV FKDSWHUV KDYH GHWDLOHG          
DQG LV DOVR , DUJXH LQWULQVLFDOO\ OLQNHG WR KHJHPRQLF PDVFXOLQLW\ WKHRU\ DV , ZLOO QRZ              
H[SORUH
/LNH WKH PXVLF SUHVV DXGLR WHFKQRORJ\ PDJD]LQHV FDQ EH VDLG WR IXQFWLRQ DV            
VLWHV RI LQVFULSWLRQ IRU VRFDOOHG µKHJHPRQLF PDVFXOLQLWLHV¶ 7KDW LV WKH VRFLDOO\          
DFFHSWHG SHUIRUPDQFH RI µEHLQJ PDOH¶ LQ D SDUWLFXODU WLPH DQG VSDFH &RUQZDOO DQG            
/LQGLVIDUQH   0RUH VSHFLILFDOO\ %H\QRQ GHILQHV KHJHPRQLF PDVFXOLQLW\ DV         
µD IRUP RI PDVFXOLQLW\ WKDW JDLQV DVFHQGDQF\ DW D WLPH RU LQ D SODFH DQG WR ZKLFK                
RWKHU IRUPV DUH VXERUGLQDWH¶ %H\QRQ   +HJHPRQLF PDVFXOLQLWLHV DUH WKXV          
LQ FRQVWDQW WHQVLRQ DQG PHGLDWLRQ ZLWK ZKDW DUH NQRZQ DV µVXERUGLQDWH          
PDVFXOLQLWLHV¶ &RUQZDOO DQG /LQGLVIDUQH  2Q WKLV WRSLF &RQQHOO KDV VWDWHG          
WKDW µGRPLQDQW VXERUGLQDWHG DQG PDUJLQDOLVHG PDVFXOLQLWLHV DUH LQ FRQVWDQW        
LQWHUDFWLRQ¶   7KLV LQWHUDFWLRQ LV DV 0DQJDQ KDV SRLQWHG RXW FULWLFDO WR DQ             
XQGHUVWDQGLQJ RI DQ\ GRPDLQ¶V GHPRJUDSKLF RU GRPLQDQW LGHQWLW\ SHUIRUPDQFH +H         
VWDWHV WKDW µJHQGHU LGHQWLW\ LV QHYHU VWDEOH LWV WHUPV DUH FRQWLQXDOO\ EHLQJ UHGHILQHG            

DQG UHQHJRWLDWHG WKH JHQGHU SHUIRUPDQFH FRQWLQXDOO\ EHLQJ UHVWDJHG &HUWDLQ        
WKHPHV DQG WURSHV LQHYLWDEO\ UHDSSHDU ZLWK LUUHJXODULW\ EXW HDFK HUD H[SHULHQFHV          
LWVHOI LQ GLIIHUHQW ZD\V¶ 0DQJDQ   :LWKLQ DXGLR WHFKQRORJ\ GLVFRXUVH WKHQ           
KHJHPRQLF PDVFXOLQLWLHV DUH SDUWLFXODUO\ HYLGHQW DV WKH\ EHFRPH HVWDEOLVKHG        
SULQFLSDOO\ WKURXJK WKH QHJRWLDWLRQ DQG PHGLDWLRQ RI SRZHU RYHU WLPH &RUQZDOO DQG           
/LQGLVIDUQH UHFRJQLVH WKLV DQG FRQWLQXH WR VWDWH WKDW µGHVFULSWLRQV RI PDVFXOLQLW\          
QHHG WR EH ORFDWHG VTXDUHO\ ZLWK UHVSHFW WR FRQWHVWHG LQWHUSUHWDWLRQV RI SRZHU¶           
  7KLV LV RI FRXUVH ZRUWK\ RI FRQWHPSODWLRQ DQG WKXV WKURXJKRXW WKH            
WKHVLV , KDYH VRXJKW WR GUDZ DWWHQWLRQ WR WKHVH FRQWHVWV RI NQRZOHGJH DQG SRZHU DV              
ZHOO DV WKHLU LQWHUGHSHQGHQFH ZLWKLQ WKH DXGLR WHFKQRORJ\ VHFWRU ,Q SDUWLFXODU E\           
GUDZLQJ XSRQ WKHRULHV RI NQRZOHGJH FRQVWUXFWLRQ DQG PHGLDWLRQ VXFK DV WKRVH          
SUHVHQWHG E\ )RXFDXOW   2XGVKRRUQ DQG 3LQFK   6WUDZ            
 /\RWDUG   7KpEHUJH   DQG 'HOHX]H DQG *XDWWDUL            
 , KDYH WKXV IDU GHPRQVWUDWHG KRZ SRZHU DQG NQRZOHGJH IXQFWLRQ DV PHDQV RI             
H[FOXVLRQ IRU WKRVH XQZLOOLQJ RU XQDEOH WR SHUIRUP D µOHJLWLPDWH¶ KHJHPRQLF          
PDVFXOLQLW\ZLWKLQDQH[FOXVLYHO\SKDOORJRFHQWULFGRPDLQ
:KHQ FRQVLGHULQJ WKH PDOH PRQRSRO\ RQ VSHHFK RXWOLQHG E\ 7KpEHUJH         
  ZLWK UHVSHFW WR WKH FRQFHSW RI KHJHPRQLF PDVFXOLQLW\ WKHQ LW LV            
QHFHVVDU\ WKDW RQH EHJLQ WR LQWHUSUHW DQG TXHVWLRQ WKH YDULRXV IDFWRUV WKDW UHVXOW LQ             
WKH IRUPDWLRQ RI µOHJLWLPDWH¶ VXEMHFWV DQG PHDQV RI HQXQFLDWLRQ DQG WKXV DOVR           
µOHJLWLPDWH¶ PHDQV RI H[FOXVLRQ IRU WKRVH QRW UHSUHVHQWHG RU REMHFWLILHG ZLWKLQ WKH           
SKDOORJRFHQWULF GRPDLQ 1XVVEDXP   VHH DOVR %XWOHU   DQG          
+DUDZD\   7KHVH FRQWULEXWRU\ IDFWRUV WR WKH SHUIRUPDQFH RI D KHJHPRQLF           
PDVFXOLQLW\ FDQ EH VDLG WR EH URRWHG LQ WKH DXGLR WHFKQRORJ\ GRPDLQ¶V V\VWHPV RI             
NQRZOHGJH RU HSLVWHPHV DV GHILQHG E\ )RXFDXOW  7KH IROORZLQJ GLVFXVVLRQ          
WKXV VHHNV WR XQHDUWK WKH FRQWULEXWRU\ IDFWRUV WR KHJHPRQLF PDVFXOLQLWLHV E\          
H[SORULQJ FRUUHODWLRQV EHWZHHQ WKH HSLVWHPHV RI JHDU IHWLVKLVP DQG WHFKQLFDO         
NQRZOHGJH SULRU WR D PRUH WKRURXJK DQDO\VLV RI WKH UHODWHG IDFWRU RI FODVV            
XQGHUWDNHQLQVHFWLRQVDQG
3UHYLRXV FKDSWHUV KDYH H[DPLQHG KRZ PDVFXOLQLW\ LV HQDEOHG DQG HQDFWHG         
WKURXJK D IRFXV RQ µJHDU¶ RU WHFKQRORJ\ DV ZHOO DV PRGHOV RI GLVFRXUVH WKDW DUH              
FRQFHUQHG ZLWK WKH DUWLFXODWLRQ RI WHFKQLFDO NQRZOHGJH 7KpEHUJH   %\          
REVHUYLQJ WKH GLVFRXUVH RI DXGLR WHFKQRORJ\ WH[WV RQH FDQ VHH KRZ KHJHPRQLF           
PDVFXOLQH YDOXHV DUH HPEHGGHG RU LQVFULEHG RQWR FRPPXQLW\ VWUXFWXUHV SUDFWLFHV         
DQG HYHQ WKH HQXQFLDWLYH IXQFWLRQ LWVHOI )RXFDXOW   $V 'HOHX]H DQG           

*XDWWDUL KDYH VWDWHG µ &ROOHFWLYH DVVHPEODJHV RI HQXQFLDWLRQ IXQFWLRQ GLUHFWO\ ZLWKLQ         
PDFKLQLF DVVHPEODJHV  LQ WKH VSKHUH RI D GLVFRXUVH LPSO\LQJ SDUWLFXODU PRGHV RI            
DVVHPEODJH DQG W\SHV RI VRFLDO SRZHU¶ 'HOHX]H DQG *XDWWDUL   7KDW LV WR             
VD\ WKDW ERWK WKH GLVFXUVLYH IHDWXUHV RI WKH DXGLR GRPDLQ DV ZHOO DV WKH LQVWLWXWLRQV              
RU VLWHV RI LQVFULSWLRQ WKHPVHOYHV GHYHORS LQWHUGHSHQGHQWO\ DQG WKXV PXVW EH          
H[DPLQHG VLPXOWDQHRXVO\ 7KH IROORZLQJ GLVFXVVLRQ DFNQRZOHGJHV WKLV WKHRU\ RI        
PXWXDO FRFRQVWUXFWLRQ DQG LPSOHPHQWV LW DV DQ LQYHVWLJDWLYH WRRO DV D PHDQV RI            
H[SORULQJ WKH LQWHUVHFWLRQ RI JHDU IHWLVKLVP DQG WHFKQLFDO ODQJXDJH ZLWKLQ WKH DXGLR           
WHFKQRORJ\GRPDLQ
0DYLV %D\WRQ KDV REVHUYHG WKDW VSHFLILF WHFKQLFDO WHUPLQRORJ\ LV RIWHQ         
LPSOHPHQWHG DV D PHDQV RI DVVHUWLQJ SRZHU RYHU RWKHU DXGLR FRPPXQLW\          
SDUWLFLSDQWV DQG WKXV LV DUJXDEO\ D VRXUFH RI WHQVLRQ EHWZHHQ KHJHPRQLF DQG           
VXERUGLQDWH PDVFXOLQLWLHV &RUQZDOO DQG /LQGLVIDUQH   %D\WRQ VWDWHV WKDW         
µWHFKQLFDO ODQJXDJH LV RIWHQ XVHG DV D SRZHU VWUDWHJ\ LQ D P\VWLI\LQJ ZD\ LQ RUGHU WR               
H[FOXGH ZRPHQ 7KLV FDQ KDSSHQ DPRQJVW JURXSV RI PDOH PXVLFLDQV E\ VRXQG           
FUHZV DW JLJV E\ WHFKQLFLDQV LQ UHFRUGLQJ VWXGLRV DQG VR RQ¶ %D\WRQ               
:KLOVW %D\WRQ VSHFLILFDOO\ UHIHUV WR WKH H[FOXVLRQ RI ZRPHQ LW LV LPSRUWDQW WR            
UHPHPEHU WKDW LQ RUGHU IRU DQ\RQH WR SDUWLFLSDWH LQ DXGLR WHFKQRORJ\ GLVFRXUVH WKH\            
PXVW SHUIRUP WKH OHJLWLPDWH HQXQFLDWLYH IXQFWLRQ DQG LQ GRLQJ VR DFTXLUH WKH           
PDVFXOLQH GRPDLQ 2XGVKRRUQ DQG 3LQFK   )RXFDXOW   7KRPSVRQ          
DQG 0F,QW\UH  7KXV ZRPHQ MXVW DV PHQ PXVW HIIHFWLYHO\ SHUIRUP D IRUP RI             
PDVFXOLQLW\ LQ RUGHU WR EH FRQVLGHUHG OHJLWLPDWH SDUWLFLSDQWV 7KH DUWLFXODWLRQ RI          
WHFKQLFDO ODQJXDJH LV WKHQ D WHVW RI WKLV OHJLWLPDF\ DQG D GHILQLQJ WURSH RI WKH              
KHJHPRQLF PDVFXOLQLW\ RI WKH µSUR¶ DV GHVFULEHG E\ $OLFH 7RPD] GH &DUYDOKR             
LQ SHUSHWXDO WHQVLRQ ZLWK WKH µVHULRXV¶ WKH VXERUGLQDWH PDVFXOLQLW\ 7HFKQLFDO         
OLWHUDF\ LV WKXV FRQIODWHG ZLWK H[SHUWLVH ZLWKLQ DXGLR WHFKQRORJ\ GRPDLQV GHILQLQJ          
WKH DVVXPHG FDSDELOLWLHV DQG LQGHHG UHVSRQVLELOLWLHV RI WKH SURIHVVLRQDO UHFRUGLVW         
DQG GLVWLQJXLVKLQJ WKHP IURP WKH DPDWHXUV 1RWDEOH ZLWKLQ WKLV WHQVLRQ EHWZHHQ WKH           
KHJHPRQLF DQG VXERUGLQDWH LV DOVR WKH VLJQLILFDQFH RI JHDU IHWLVKLVP ZLWK UHVSHFW WR            
OLWHUDF\RUNQRZOHGJH
*HDU IHWLVKLVP DQG JHDU OXVW FDQ EH YLHZHG DV IXUWKHU PHDQV RI HVWDEOLVKLQJ            
D KHJHPRQLF PDVFXOLQLW\ ZLWKLQ GLVFRXUVH DQG WKXV REMHFWLI\LQJ RWKHU SDUWLFLSDQWV         
$Q DQDO\VLV RI SULQW PHGLD WH[WV KDV GHPRQVWUDWHG KRZ WKLV WURSH LV UHFRJQLVHG ERWK             
LQWHUQDOO\ DQG H[WHUQDOO\ DV D VLJQLILFDQW GHWHUPLQLQJ IDFWRU ZLWK UHVSHFW WR OHJLWLPDF\           
7KpEHUJH   :KLWH  0HDUQV  $QQHWWV  DQG WKXV DV D            

VRXUFH RI WHQVLRQ &RUQZDOO DQG /LQGLVIDUQH  7KHVH SULQW PHGLD DUFKLYHV DUH           
VFULSWHG $NULFK   LQ VXFK D ZD\ DV WR IHWLVKLVH VSHFLILF WHFKQRORJLFDO            
DUWLIDFWV WKDW DUH EHOLHYHG WR V\PEROLVH RU UHSUHVHQW NQRZOHGJH SRZHU DQG          
OHJLWLPDF\ DV QRWHG E\ %HQQHWW ZLWK UHVSHFW WR µWHFKQRSRUQ¶ F  7KH           
LQGXVWU\ZLGH IL[DWLRQ RQ QHZO\ SURGXFHG DUWLIDFWV LV UHSUHVHQWDWLYH RI WKLV H[FOXVLYH          
WURSH DV %HQQHWW KDV H[SORUHG ZLWK UHVSHFW WR WHFKQRORJLFDO XWRSLDQLVP ,Q WKLV           
FRQWH[WVKHREVHUYHV

µ8QGRXEWHGO\ WHFKQRORJLFDO XWRSLDQLVP LQ WKH $QJOR $PHULFDQ VRXQG       
UHFRUGLQJ LQGXVWULHV ZDV ± DQG VWLOO LV WR D ODUJH H[WHQW ± ULIH ZLWK             
RUJDQLVDWLRQV VXFK DV $(6 >$XGLR (QJLQHHULQJ 6RFLHW\@ DQG       
WHFKQRORJ\ WUDGH VKRZV VXFK DV 1$00 >1DWLRQDO $VVRFLDWLRQ RI        
0XVLF 0HUFKDQWV@ DQG 6RXQGV ([SR UHJXODUO\ FKDPSLRQLQJ QHZ       
WHFKQRORJLFDO GHYHORSPHQWV $GGLWLRQDOO\ RQOLQH IRUD VXFK DV      
*HDUVOXW] SURPRWH QHZ WHFKQRORJLHV WR DQ H[FLWDEOH DXGLRSKLOH       
FRPPXQLW\ YLD D EXV\ QHWZRUN RI WHFKQRORJ\UHODWHG WKUHDGV       
LQWHUVSHUVHG ZLWK IHDWXUH 4	$ VHVVLRQV ZLWK UHFRJQLVHG SUDFWLWLRQHUV       
6XFK RUJDQLVDWLRQV WUDGH VKRZV DQG GLVFXVVLRQ VLWHV KDYH DOO        
FRQWULEXWHG WR D WHFKQRORJ\ LQGXVWU\ ZKHUH FHUWDLQO\ RYHU WKH ODVW           
\HDUV QHZ JRRG  $OPRVW QR UHFRJQLWLRQ LV JLYHQ WR WHFKQRORJLFDO         
SUHFXUVRUV RU YLQWDJH V\VWHPV DQG LV RQO\ DFNQRZOHGJHG ZKHQ        
PHQWLRQHG LQ UHFRUGLVW LQWHUYLHZV 7KH RQO\ H[FHSWLRQ WR WKLV LV WKH          
PDJD]LQH µ7DSH 2S¶ ZKLFK ± DV WKH QDPH VXJJHVWV ± JLYHV PRUH           
SURPLQHQFH WR SDVW DQG FXUUHQW DQDORJXH V\VWHPV EHLQJ XVHG LQ         
WRGD\¶VUHFRUGLQJZRUNSODFH¶%HQQHWWD

%HQQHWW¶V REVHUYDWLRQV DUH VLJQLILFDQW LQ WKDW WKH\ VKHG OLJKW QRW RQO\ RQ WKH IL[DWLRQ             
ZLWK QHZ DXGLR WHFKQRORJ\ SURGXFWV EXW DOVR RQ KRZ WKLV IL[DWLRQ LQIRUPV           
SHUFHSWLRQV RI OHJLWLPDF\ DQG WKXV , DUJXH KHJHPRQLF PDVFXOLQLW\ ,Q UHIHUHQFLQJ          
WKH DXGLR FRPPXQLW\ SDUWLFLSDQWV %HQQHWW GUDZV DWWHQWLRQ WR WKH SRVLWLRQ RI WKH           
DXGLRSKLOH SUHYLRXVO\ H[DPLQHG LQ &KDSWHU 7KUHH LQ UHODWLRQ WR RUJDQLVDWLRQV         
GLVFXVVLRQ IRUXPV DQG WUDGH HYHQWV ZKHUH WKH µSXVKSXOO UHODWLRQVKLS WKDW H[LVWV          
EHWZHHQ LQGXVWU\ DQG FRQVXPHU¶ LV LGHQWLILHG +HZDUG   7KLV LV , DUJXH            
UHSUHVHQWDWLYH RI KHJHPRQLF DQG VXERUGLQDWH SRZHU PHGLDWLRQ WKDW LV LQWULQVLF WR WKH           
DXGLR WHFKQRORJ\ GRPDLQ ZKHUHE\ WKH WKH QRWLRQ RI WKH µSUR¶ UHFRUGLVW WKH           
DXGLRSKLOH RU µUHFRJQLVHG SUDFWLWLRQHU¶ %HQQHWW D LV MX[WDSRVHG WR WKDW RI WKH           
DPDWHXU ZLWKLQ µVWULDWHG¶ DQG RIWHQ KLHUDUFKLFDO DUFKLYHV 0DVVXPL LQ 'HOHX]H DQG          
*XDWWDUL  [LLL $V , KDYH SUHYLRXVO\ VXJJHVWHG WKHUHIRUH WKH GHPRFUDWLF          
SRWHQWLDO RI WHFKQRORJLFDO DUWLIDFWV DUH XQGHUPLQHG E\ DQ LPSOLFLW LQVWLWXWLRQDO         
HPSKDVLV RQ FRQVXPSWLRQ 7RPD] GH &DUYDOKR  WKDW GLVFULPLQDWHV EHWZHHQ         
WKHQRUPDWLYHDQGGHYLDQWSDUWLFLSDQWV

7KH VXSSRVHG H[FHSWLRQ RI 7DSH 2S WKDW %HQQHWW GLVFXVVHV LV DOVR ZRUWK\ RI            
LQYHVWLJDWLRQ KHUH DV LW LV DUJXDEOH WKDW WKH YLQWDJH V\VWHPV DQG WHFKQRORJLFDO           
SUHFXUVRUV FLWHG DUH DOVR VXEMHFW WR JHDU IHWLVKLVP DQG WKXV WR XVHDEXVH LQ WKH             
PHGLDWLRQ RI VRFLDO SRZHU DQG WKH VRFLDO FRQVWUXFWLRQ RI KHJHPRQLF PDVFXOLQLWLHV          
'LVFXVVLQJ WKH DOOXUH RI YLQWDJH LQVWUXPHQWV 7KpEHUJH QRWHV WKDW µWKH IHWLVK RI ROGHU            
PXVLFDO LQVWUXPHQWV LV HVVHQWLDOO\ D QRVWDOJLF RQH ³9LQWDJH´ LQVWUXPHQWV DUH         
XQGHUVWRRG WR JLYH WKH SOD\HU D IRUP RI GLUHFW VRQLF DQG VRPHWLPHV LFRQLF DFFHVV             
WR WKH SDVW DQG WKHUHE\ DQ DOPRVW PDJLFDO DELOLW\ WR HYRNH WKH SRZHU RI VRPH SDVW               
PXVLF¶   9LQWDJH LQVWUXPHQWV DQG WHFKQRORJLHV DUH SUL]HG E\ FROOHFWRUV          
DQG WKHLU HFRQRPLF YDOXH DORQH DIIRUGV DQ DXUD RI OHJLWLPDF\ WR WKRVH ZKR SRVVHVV             
WKHP 0RUH WKDQ WKLV KRZHYHU LW LV WKH P\WKRORJLHV EXLOW DURXQG WKH WHFKQRORJLHV            
WKDW HQJHQGHU WKHLU VLJQLILFDQFH ZLWK UHJDUGV WR D KHJHPRQLF PDVFXOLQLW\ $V          
7KpEHUJH VXJJHVWV DQ µLFRQLF DFFHVV WR WKH SDVW¶ VHUYHV WR SULYLOHJH WKRVH ZLWK ERWK             
D OLWHUDF\ RQ WKH VXEMHFW RI YLQWDJH WHFKQRORJ\ DV ZHOO DV WKRVH ZKR SK\VLFDOO\             
SRVVHVV WKH DUWLIDFWV LELG :KLOVW WKH IRUPHU LV FRPPRQO\ HQDFWHG DV D GRPLQDQW            
IHDWXUH RI DQ DUFKLYH¶V SKDOORJRFHQWULF HQXQFLDWLYH IXQFWLRQ LW LV WKH ODWWHU WKDW LV            
ZRUWK\ RI IXUWKHU FRQVLGHUDWLRQ 2I JUHDW VLJQLILFDQFH KHUH WKHQ LV WKH UHODWHG LVVXH            
RIDFFHVVLELOLW\ZLWKUHVSHFWWRSRWHQWLDOVSHQGLQJSRZHUSUHYLRXVO\FRQVLGHUHG
2QH
V DELOLW\ WR SDUWLFLSDWH DQG HYHQ HQXQFLDWH LV LQHYLWDEO\ WLHG WR RQH
V           
GLVSRVDEOH LQFRPH RU PRUH DFFXUDWHO\ RQH¶V ZLOOLQJQHVV WR VSHQG PRQH\ RQ DXGLR           
HTXLSPHQW :KLWH  *LOE\  7KpEHUJH   7KXV LW LV DUJXDEOH WKDW            
WKH VSHFLILF DIRUHPHQWLRQHG KHJHPRQLF PDVFXOLQLWLHV DUH SDUWLDOO\ LQIRUPHG E\ WKLV         
SUHUHTXLVLWH DQG DUH WKHUHIRUH DW RGGV ZLWK WKRVH LQGLYLGXDOV ZKR FKRRVH QRW WR RU             
DUH XQDEOH WR TXLWH OLWHUDOO\ EX\ LQWR WKH GRPDLQ 'LVWLQFWLRQV EHWZHHQ GLVFRXUVH           
SDUWLFLSDQWV EDVHG RQ WKHLU SHUFHLYHG RU DFWXDO ILQDQFLDO FDSDFLW\ KDYH DOVR EHHQ           
DGGUHVVHG E\ 7RPD] GH &DUYDOKR  6WHUQH  DQG :HUQLFN :HUQLFN LQ           
7KpEHUJH   ZKR FROOHFWLYHO\ VWUHVV WKH LPSRUWDQFH RI D SDUWLFLSDQW
V          
VSHQGLQJ SRWHQWLDO LQ WKH ORFDOLVHG H[FKDQJHV DQG PHGLDWLRQV RI SRZHU 7KH          
GLVFRXUVH DQDO\VLV FRQGXFWHG WKXV IDU KDV REVHUYHG VSHFLILF LQVWDQFHV LQ ZKLFK          
HFRQRPLF FDSLWDO KDV SOD\HG D NH\ UROH LQ LQIRUPLQJ SDUWLFLSDWLRQ DQG H[FOXVLRQ EXW            
LQ WKH SUHYLRXV VHFWLRQV RI WKLV WKHVLV D WKRURXJK H[DPLQDWLRQ RI WKH FRQWULEXWRU\            
IDFWRUV KDV QRW EHHQ RIIHUHG ,Q WKH IROORZLQJ VHFWLRQ WKHQ , H[SORUH WKH LQWHUVHFWLQJ             
IDFWRUV RI VRFLDO FODVV JHQGHUHG GLYLVLRQV RI ODERXU VSHQGLQJ SRZHU NQRZOHGJH          
DQG JHDU IHWLVKLVP LQ UHODWLRQ WR WKH DXGLR VHFWRU WKURXJK WKH OHQV RI PDVFXOLQLW\             
WKHRU\ ,Q GRLQJ VR LW EHFRPHV DSSDUHQW KRZ WKHVH LQWHUVHFWLQJ VRFLDO IDFWRUV           

HIIHFWLYHO\ GHILQH WKH QRUPDWLYH DQG GHYLDQW SDUWLFLSDQWV RI WKH DXGLR GRPDLQ DQG           
KRZ µD YDULHW\ RI KHJHPRQLF UHSUHVHQWDWLRQV ZLQ LGHRORJLFDO FRQVHQW¶ ZKLOVW         
µDOWHUQDWLYH FRQVWUXFWLRQV DUH HLWKHU EHDWHQ GRZQ ULGLFXOHG RU DEVRUEHG¶ %H\QRQ         
  )XUWKHUPRUH , DOVR LQYHVWLJDWH KRZ µYHUVLRQV RI FXOWXUDOO\ SUDLVHG          
KHJHPRQLF PDVFXOLQLWLHV EHFRPH SDUW RI WKH JHQHUDO FRQVFLRXVQHVV¶ RI DXGLR         
WHFKQRORJ\ GLVFRXUVH µHYHQ LI WKH\ FRQWUDVW ZLWK WKH PRUH PXQGDQH HYHU\GD\ OLYHV           
RI PRVW PHQ¶ LELG , SD\ DWWHQWLRQ WR WKH µHVVHQWLDOLVW ODQJXDJH DQG LPDJHU\ >WKDW@             
W\SLFDOO\ ZRUNV WR SULYLOHJH ³PDVFXOLQH´ GLVFRXUVHV DERXW WKH ZRUOG GHHPHG         
REMHFWLYH UDWLRQDO DQG XQLWDU\ RYHU DQG DERYH ³IHPLQLQH´ RQHV KHOG WR EH           
VXEMHFWLYH LUUDWLRQDO DQG IUDJPHQWHG LQ LGHRORJLFDO WHUPV¶ %H\QRQ  YLLL 7KH          
IROORZLQJ WKXV HQJDJHV ZLWK WKH FRQFHSW RI KHJHPRQLF PDVFXOLQLW\ DV LW LV LQIOHFWHG            
LQ FXOWXUDOO\ DQG GRPDLQ VSHFLILF ZD\V WKURXJK DQ DQDO\VLV RI KRZ LW LV VKDSHG E\              
WKH LQWHUGHSHQGHQW IDFWRUV RI VRFLDO FODVV VSHQGLQJ SRZHU DQG HVVHQWLDOLVW         
GLVFRXUVH , DOVR LQYHVWLJDWH WKH WKHRU\ RI PDVFXOLQLW\ LQ µFULVLV¶ KHUH ZKHUH , DUJXH             
DJDLQVW D QXPEHU RI VFKRODUV ZKR KDYH VXJJHVWHG WKDW PDVFXOLQLW\ LQ WKH VLQJXODU            
VHQVHLVGHYLDWLQJIURPDIL[HGVWDEOHDQGXQLILHGIRUP

0DVFXOLQLW\DQG&ODVV

7KH WKHVLV WKXV IDU KDV VKRZQ KRZ WKH GLVFRXUVH RI DXGLR HQJLQHHULQJ LV            
ODUJHO\ FHQWUHG DURXQG µKHURLFDOO\ PDVFXOLQH WHUPV¶ WKDW DUH XVHG WR GHSLFW VRXQG           
HQJLQHHUV WR GHVFULEH UHFRUGLQJ WHFKQRORJ\ LWVHOI DQG WR FKDUDFWHULVH WKH RYHUDOO          
GRPDLQ DV D PDVFXOLQH VSDFH 0DULH 6PLWK   , DUJXHG LQ &KDSWHU 7KUHH             
WKDW VXFK DQ H[FOXVLYH SKDOORJRFHQWULF GLVFRXUVH LV GUDZQ IURP QLQHWHHQWK FHQWXU\          
QRWLRQV RI SXEOLF DQG SULYDWH WKDW HIIHFWLYHO\ FKDUDFWHULVHG µODERXU¶ DV D PDVFXOLQH           
SXUVXLW WR EH FRQGXFWHG RXWVLGH RI WKH KRPH DQG WKXV KDG WKH HIIHFW RI UHQGHULQJ              
LQYLVLEOH WKRVH LQYROYHG ZLWK GRPHVWLF ODERXU ODUJHO\ ZRPHQ 'RXJODV          
+HZDUG  &DPSEHOO  ,W LV QHFHVVDU\ WR H[SORUH WKHUHIRUH WKH VLJQLILFDQFH           
RI JHQGHUHG ODERXU LQ WKH HVWDEOLVKPHQW RI KHJHPRQLF PDVFXOLQLWLHV DQG KRZ          
IDFWRUV VXFK DV FODVV UHIOHFW GHHSO\ HQWUHQFKHG YDOXHV ZLWK UHVSHFW WR WKH           
HVVHQWLDOLVW SHUIRUPDQFH RI WKH µZRUNLQJ PDQ¶ DQG LWV DVVRFLDWHG FXOWXUDO         
VWHUHRW\SHV
-RKQ %H\QRQ KDV DUJXHG WKDW µZRUN LV FHQWUDO WR PDVFXOLQLW\ SURYLGLQJ          
PRQH\ SRZHU D MRE RU FDUHHU DV ZHOO DV WKH RSSRUWXQLW\ WR GHYHORS DQG H[HUFLVH              
VNLOOV H[SHUWLVH DQG DXWKRULW\¶   7KLV HPSKDVLV RQ H[SHUWLVH DQG DXWKRULW\           

FDQ FOHDUO\ EH VHHQ ZLWKLQ WKH GLVFRXUVH RI DXGLR WHFKQRORJ\ ZKHUH NQRZOHGJH DQG            
WHFKQLFDO OLWHUDF\ LV DUWLFXODWHG DV D PHDQV RI DVVHUWLQJ GRPLQDQFH DQG WKXV           
SHUSHWXDWLQJ KHJHPRQLF PDVFXOLQLWLHV 7KH JHQGHULQJ RI ODERXU LV , DUJXH FHQWUDO WR           
WKH GRPDLQ RI DXGLR WHFKQRORJ\ DV H[FOXVLRQ LV HQDEOHG E\ WKH SHUIRUPDQFH RI            
VWHUHRW\SLFDO PDVFXOLQH EHKDYLRXUV  RU µGRLQJ PDVFXOLQLWLHV¶ LQ WKH ZRUGV RI          
0RUJDQ    WKDW VLPXOWDQHRXVO\ VWUHVV ZRPHQ¶V LQFRPSHWHQFH 5RGJHUV         
D  0DULH 6PLWK   6DQGVWURP   $XGLR HQJLQHHULQJ DV D            
SURIHVVLRQ LV WKHQ ERXQG XS ZLWK VRFLDOO\ FRQVWUXFWHG SHUFHSWLRQV RI JHQGHUHG          
YRFDWLRQV 5HYLVLWLQJ WKH SULQW PHGLD DUFKLYHV RI 6RXQG 2Q 6RXQG DQG 7DSH 2S            
KHUH , VKRZ KRZ D JHQGHUHG SHUFHSWLRQ RI ODERXU DQG FODVV LQWHUVHFW LQIRUPLQJ            
ERWK WKH GLVFXUVLYH DQG SK\VLFDO H[FOXVLRQ RI WKRVH FODVVLILHG DV GHYLDQW RU           
VXERUGLQDWHSDUWLFLSDQWV
7DSH 2S PDJD]LQH DUJXDEO\ HPERGLHV D YHU\ GLIIHUHQW KHJHPRQLF        
PDVFXOLQLW\ WR WKDW RI 6RXQG 2Q 6RXQG 7KXV WKH IRUPHU
V IRFXV RQ ',<RULHQWHG            
DSSURDFKHV WR µJHDU¶ DQG SUREOHPVROYLQJ RVWHQVLEO\ HVFKHZV LQGXVWU\ RUWKRGR[\        
\HW DW WKH VDPH WLPH DXJPHQWV HVVHQWLDOLVW PDVFXOLQH FXOWXUDO VWHUHRW\SHV RI EHLQJ           
µKDQG\¶ DQG µSUDFWLFDO¶ 0DULH 6PLWK  %H\QRQ   $OWKRXJK WKLV DSSHDUV           
WR SRVLWLRQ 7DSH 2S DV D PRUH DFFHVVLEOH GLVFRXUVH LQ DQ HFRQRPLF VHQVH LW LV              
FUXFLDO WR QRWH WKDW WKLV LV RQO\ WKH FDVH IRU WKRVH ZLOOLQJ DQG DEOH WR DGRSW WKH                
KHJHPRQLF PDVFXOLQH GLVFRXUVH RI WKH DUFKLYH LWVHOI WKDW RI WKH ',< HQWKXVLDVW 7KH            
GLVFRXUVH RI 7DSH 2S DUJXDEO\ YDORULVHV WKH ODERXU LQKHUHQW WR DXGLR HQJLQHHULQJ           
DOEHLW LQ D FDSDFLW\ WKDW SUHVHQWV RSSRUWXQLWLHV IRU WKH FRQWLQXHG SHUVRQDO          
GHYHORSPHQW RI WKH UHFRUGLVW DQG RIWHQ WKH VXEYHUVLRQ RI ZHOOHVWDEOLVKHG WHFKQLFDO          
NQRZOHGJH 0RUULVRQ   ,W LV WKLV HPSKDVLV RQ HGXFDWLRQ DQG OHDUQLQJ WKDW            
GLVWLQJXLVKHV 7DSH 2S PDNLQJ LW PDUJLQDOO\ PRUH DFFHVVLEOH WKDQ FRPSDUDEOH WH[WV          
E\ GRZQSOD\LQJ WKH ILQDQFLDO LPSHGLPHQW WR SDUWLFLSDWLRQ DQG HQFRXUDJLQJ SHUVRQDO         
JURZWK WKDW UHVLVWV WKH PRUH SHUYDVLYH LQVWLWXWLRQDO IRUPV RI JHDU IHWLVKLVP DQG           
µWHFKQRSRUQ¶ %HQQHWW F  ,Q FRQWUDVW WKH GLVFRXUVH RI 6RXQG 2Q 6RXQG           
HPSKDVLVHV RQH¶V VSHQGLQJ SRZHU LQ DGGLWLRQ WR RQH¶V H[SHUWLVH LQ RSHUDWLQJ DQG           
XQGHUVWDQGLQJ DXGLR WHFKQRORJ\ GHYLFHV 7KLV DUJXDEO\ OHDGV WR D VKLIW ZLWK UHVSHFW           
WR ZKDW JHDU LWVHOI FRPHV WR UHSUHVHQW UHGHILQLQJ GHYLFHV RI ODERXU DV IHWLVKLVHG            
SKDOORJRFHQWULFFRPPRGLWLHVLQDµPDVFXOLQLVWVLJQLI\LQJHFRQRP\¶%XWOHU
:KHQ FRQVLGHULQJ KRZ WKHVH DXGLR WHFKQRORJ\ GLVFRXUVHV UHODWH WR        
JHQGHUHG SHUFHSWLRQV RI ODERXU DQG WKH DVVRFLDWHG IDFWRU RI FODVV LW LV XVHIXO WR             
LQYHVWLJDWH WKH WURSH RI JHDU IHWLVKLVP DV LQIRUPHG E\ FXOWXUDO WKHRULHV RI PDVFXOLQLW\            

DQG WKH µZRUNLQJ PDQ¶ VXFK DV WKRVH RI %H\QRQ  DQG 5RSHU  ,Q             
GLVFXVVLQJ WKH QRVWDOJLD RI IDFWRU\ ODERXUHUV RI WKH V %H\QRQ KDV REVHUYHG           
MXVW KRZ FORVHO\ PDVFXOLQLW\ LV DVVRFLDWHG ZLWK WHFKQRORJLFDO DUWLIDFWV 5HIOHFWLQJ RQ          
WKLVSRLQWKHH[SODLQV

µ7KHVH PHQ  UHPLQLVFHG IRQGO\ DERXW SURGXFWV OLNH WLPLQJ EHOWV         
ZHOGLQJ HTXLSPHQW ODQGLQJ JHDUV DQG SURFHVV HTXLSPHQW JRRGV       
WKH\ KDG SURGXFHG DQG ZKLFK ZHUH DW WKH FHQWUH RI WKHLU ZRUN WKHLU            
HPRWLRQDO OLIH DQG HYHQ WKHLU JHQGHU 6XFK SURGXFWV ZHUH ODQGPDUNV         
LQ WKHLU FDUHHU DQG WKH\ KDG QRVWDOJLF PHPRULHV RI D ZRUOG RI KHDY\            
SURGXFWLRQ HQJLQHHULQJ  LQIXVHG ZLWK D VWURQJ PDVFXOLQH HWKRV¶        
%H\QRQ

,W LV P\ FRQWHQWLRQ WKDW FRQWHPSRUDU\ DXGLR WHFKQRORJ\ GLVFRXUVH FRQWLQXHV WR          
FRQWULEXWH WR D VHQVH RI JHQGHUHG SDUWLFLSDWLRQ LQIRUPHG SDUWLDOO\ E\ WKLV FRQFHSW RI            
WKH µKDQG\¶ PDOH ODERXUHU %H\QRQ   7KH VXVWDLQHG PDVFXOLQH GRPLQDQFH          
RI WKH DXGLR GRPDLQ FRQWLQXHV WR EH URRWHG LQ D GLVFRXUVH RI IHWLVKLVHG WHFKQRORJ\             
ELRORJLFDOO\ HVVHQWLDOLVW ODQJXDJH DQG JHQGHU VWHUHRW\SHV DV 7DUD 5RGJHUV¶ VHPLQDO         
HWKQRJUDSK\ RI VHOILGHQWLILHG IHPDOH HOHFWURQLF PXVLFLDQV 3LQN 1RLVHV DWWHVWV        
5RGJHUVD

&RQWDLQHU7HFKQRORJLHV

5RGJHUV GUDZV DWWHQWLRQ WR µWHFKQRORJLFDO IRUPV DQG SURFHVVHV WKDW DUH         
FXOWXUDOO\ FRGHG DV IHPDOH¶ DQG H[SORUHV KRZ WKHVH DUH µV\VWHPDWLFDOO\ GHYDOXHG          
DQG FRQWUROOHG¶ D  7KURXJK DQ LQYHVWLJDWLRQ LQWR FRQWDLQHU WHFKQRORJLHV         
WKDW LV WHFKQRORJLFDO IRUPV ZKLFK DUH µDVVRFLDWHG ZLWK PHWDSKRUV IRU IHPDOH RUJDQV           
RI VWRUDJH DQG VXSSO\¶ LELG 5RGJHUV GHPRQVWUDWHV KRZ DUWLIDFWV DUH DWWULEXWHG          
PHDQLQJ E\ GRPDLQV DQG SUDFWLFHV WKDW DUH SUHGRPLQDQWO\ VFULSWHG DV PDVFXOLQH ,Q           
WKLV ZD\ VKH DUJXHV µD SDVVLYH IHPLQL]HG LQVFULSWLYH VXUIDFH >LV@ HPSOR\HG WR           
UHSURGXFH WKH ZRUNLQJ RI PDOH FXOWXUH¶ LELG ,Q FRQWUDVW WR WKH IHWLVKLVDWLRQ RI            
WHFKQRORJLFDO DUWLIDFWV WKDW DUH µLQIXVHG ZLWK D VWURQJ PDVFXOLQH HWKRV¶ %H\QRQ          
  WKHQ FRQWDLQHU WHFKQRORJLHV DUH LQVWHDG IHPLQLVHG DQG UHQGHUHG SDVVLYH          
DQGVXERUGLQDWHZLWKLQWKHGRPLQDQWGLVFRXUVH
&HQWUDO WR WKLV DUJXPHQW LV WKH FRQFHSW RI µORVV¶ ZKLFK ZLWKLQ WKH FRQWH[W RI             
DXGLR WHFKQRORJ\ LV GHILQHG DV µWKH GHJUDGDWLRQ LQ TXDOLW\ RU FODULW\ RI UHFRUGHG            
VRXQG DV LW SDVVHV WKURXJK WKH PHGLXP¶ 5RGJHUV D  $ GHVLUDEOH PHGLXP            

LV WKXV µWUDQVSDUHQW¶ ODFNLQJ LQ WRQDO FRORUDWLRQ EH LW WKURXJK WKH QRLVH IORRU RI D              
GLJLWDO GHYLFH RU WKH LFRQLF VRXQG RI PDJQHWLF WDSH VDWXUDWLRQ 8QGHUVWDQGLQJ WKDW           
VRXQG PHGLXPV DUH VFULSWHG DV IHPLQLQH WKH DYRLGDQFH RI ORVV WKHQ SUHVHQWV           
RSSRUWXQLWLHV IRU PDVFXOLQH DXWKRULW\ DQG GRPLQDQFH WKURXJK HVVHQWLDOLVW FXOWXUDO        
VWHUHRW\SHV %H\QRQ   :LWKLQ WKH FRQWH[W RI WKH DXGLR WHFKQRORJ\ VHFWRU           
WKH SHUYDVLYH VWHUHRW\SH RI PDVFXOLQH FRPSHWHQFH LV H[HPSOLILHG E\ WKH ZRUN RI           
&RJDQ DQG &ODUN ZKR VWDWH µWKHUH ZHUH SHUKDSV D GR]HQ PHQ ZKR UHFRUGHG            
YLUWXDOO\ DOO WKH VRQJV RQ WKH UDGLR 7KH\ ZHUH H[SORUHUV DQG SLRQHHUV WKH DXGLR             
HTXLYDOHQW RI WKH ILUVW 1$6$ DVWURQDXWV¶   %\ VWUHVVLQJ WKH FRQFHSW RI            
UHFRUGLVWV DV SLRQHHUV RU IURQWLHUVPHQ &RJDQ DQG &ODUN HIIHFWLYHO\ UHFRQFLOH WKH          
FRQFHSW RI GRPLQDWLRQ DQG YLROHQFH ZLWK PDVFXOLQH DXWKRULW\ ,Q DGRSWLQJ WKLV          
DQDORJ\ &RJDQ DQG &ODUN DUH UHSURGXFLQJ D GLVFRXUVH RI RSSUHVVLRQ URRWHG LQ           
SKDOORJRFHQWULFLPSHULDOLVWSUDFWLFH
5HWXUQLQJ WR WKH ZRUN RI 5RGJHUV RQH FDQ REVHUYH KRZ V\VWHPLF          
PDVFXOLQLW\ KDV EHFRPH ZLWKLQ WKH DXGLR GRPDLQ LQ SDUWLFXODU ZLWK UHVSHFW WR           
ODQJXDJHDQGGLVFRXUVHVRISRZHUDQGFRQWURO5RGJHUVH[SODLQV

µ7KH IHPLQL]HG PHGLXP RI VRXQG UHSURGXFWLRQ FRQVWLWXWHG DQ       
LQWHUIHUHQFH ZLWK WKH SXULW\ RI WKH >DXGLR@ VLJQDO +LIL GLVFRXUVHV         
DGYRFDWHG PD[LPL]LQJ VRXQG ILGHOLW\ E\ JXDUGLQJ DJDLQVW ORVV DQG        
PDNLQJ WKH PHGLXP DV WUDQVSDUHQW DV SRVVLEOH  $ FODVVLF         
PDVFXOLQLVW WHFKQRORJLFDO IDQWDV\ LV DW ZRUN LQ WKLV H[DPSOH PDOH         
DWWHPSWV WR DSSURSULDWH WKH PDWHUQDO IXQFWLRQ ZLWK WHFKQRORJ\ W\SLFDOO\        
H[KLELWLQJ D FRQIOLFWLQJ QRVWDOJLF LQYHVWPHQW LQ WKH ILJXUH RI WKH         
PRWKHU DQG DQ DQWDJRQLVP DQG GHVLUH WR RYHUFRPH LW  0DOH FODLPV           
WR FUHDWLRQ DUH DVVHUWHG WKURXJK PDVWHUIXO FRQWURO DQGRU HUDVXUH RI         
WKLVPHGLXP¶5RGJHUVD

7KH PHWDSKRULFDO ODFN RI ZRPHQ¶V YLVLELOLW\ DQG E\ H[WHQVLRQ WKHLU PDWHULDO          
DEVHQFH WKDW LV DFKLHYHG E\ UHQGHULQJ D PHGLXP µWUDQVSDUHQW¶ LV WKXV D           
SHUSHWXDWLRQ RI WKH QLQHWHHQWK FHQWXU\ SXEOLFSULYDWH GLYLGH SUHYLRXVO\ DGGUHVVHG        
ZKHUH D JHQGHUHG GLYLVLRQ RI ODERXU KDG WKH HIIHFW RI GHYDOXLQJ DQG UHQGHULQJ            
LQYLVLEOH WUDGLWLRQDOO\ IHPLQLQH GRPHVWLF ZRUN 'RXJODV  &DPSEHOO  ,Q D          
FRQWHPSRUDU\ FRQWH[W WKH FRQIODWLRQ RI PDVFXOLQLW\ DQG WHFKQRORJ\ LQ WKH DXGLR ILHOG           
LV DW OHDVW SDUWLDOO\ UHVSRQVLEOH IRU µFRQVWUXFWLQJ D YLHZ RI WKH >DXGLR WHFKQRORJ\@            
LQGXVWU\ZKHUHZRPHQVLPSO\GRQRWH[LVWDWDOO¶0DULH6PLWK
7KH WHFKQRQRVWDOJLD DQG JHDU IHWLVKLVP VR FOHDUO\ HYLGHQW LQ %H\QRQ¶V         
HDUOLHU GHVFULSWLRQ RI PDOH IDFWRU\ ODERXUHUV LV SRUWUD\HG DV EHLQJ FHQWUDO WR D VHQVH             

RI PDVFXOLQH LGHQWLW\ 5RSHU KDV VLPLODUO\ DFNQRZOHGJHG WKH VLJQLILFDQFH RI JHDU          
IHWLVKLVP LQ UHLQIRUFLQJ SHUFHSWLRQV RI ZRUNLQJ FODVV PDVFXOLQLW\ VXJJHVWLQJ WKDW         
SURGXFWLRQ PDQDJHUV RI WKH V SHUIRUPHG µD PDVFXOLQH VWHUHRW\SH ERXQG XS          
ZLWK WKH GUDPD RI SURGXFWLRQ WHFKQLFDO FRPSHWHQFH DQG SURGXFW IHWLVKLVP¶           
 %RWK 5RSHU DQG %H\QRQ VXJJHVW KRZHYHU WKDW LQGXVWULDO PRGHUQLVDWLRQ         
µGHVWUR\HG WKLV NLQG RI GLVWLQFWLYHO\ ¶V PDVFXOLQLW\¶ %H\QRQ   FLWLQJ WKH           
ORVV RI IDFWRU\ ODERXUHUV DQG PDQDJHUV DV LQIRUPLQJ D VKLIW LQ PDVFXOLQH           
SHUIRUPDQFH DZD\ IURP SURGXFW IHWLVKLVP $V P\ UHVHDUFK KDV GHPRQVWUDWHG         
KRZHYHU DXGLR WHFKQRORJ\ FRPPXQLWLHV FHUWDLQO\ LQYRNH DQ DQDORJRXV VHQVH RI         
PDVFXOLQLW\ WKDW LV ERXQG XS ZLWK µJHDU¶ DV HYLGHQFHG ZLWKLQ WKH DVVRFLDWHG SULQW            
PHGLD GLVFRXUVHV 7KpEHUJH   0RUH WKDQ WKLV WHFKQRQRVWDOJLD LV HTXDOO\          
DSSDUHQW LQ FRQWHPSRUDU\ GLVFRXUVH DV HYLGHQFHG E\ WKH GLVFXVVLRQ RI YLQWDJH          
LQVWUXPHQWV DQG DUWLIDFWV 7KpEHUJH   ,Q VSHFXODWLQJ XSRQ WKH SRWHQWLDO          
FRQWHPSRUDU\ H[LVWHQFH RI JHDU RU SURGXFW IHWLVKLVP %H\QRQ VWDWHV WKDW µLI ³SURGXFW           
IHWLVKLVP´ H[LVWV WRGD\ WKHQ LW LV WR EH IRXQG QRW LQ KHDY\ LQGXVWU\ ORQJ VLQFH              
GHFLPDWHG EXW LQ WKH WHFKQRORJLFDO LQQRYDWLRQ DQG HFRPPHUFH LQLWLDWLYHV¶ %H\QRQ         
  7KLV ZRXOG VHHP WR FRUURERUDWH P\ RZQ UHVHDUFK ILQGLQJV LQ ZKLFK            
WHFKQRORJLFDO LQQRYDWLRQ LQ WKH UHDOP RI ,7 DQG PLFURSURFHVVRUV KDV EHHQ FLWHG DV            
EHLQJ FHQWUDO WR WKH PDLQWHQDQFH RI WKH DXGLR WHFKQRORJ\ LQGXVWU\ $QQHWWV            
7KpEHUJH1HJXV

0DVFXOLQLW\LQ&ULVLV

0HJDQ 'DYLHV KDV DUJXHG WKDW µWHFKQRORJ\ LV D FRUH GRPDLQ RI VRFLDOO\           
FRQVWUXFWHG PDVFXOLQLW\ DQG DFWV DV D ³ERXQGDU\ PDUNHU´¶  FOHDUO\ GHOLQHDWLQJ          
ODERXU DQG VSDFHV DV JHQGHUHG 6KH FRQWLQXHV WR VXJJHVW WKDW µLW LV XQGHQLDEOH WKDW             
PHQ FXVWRPDULO\ GRPLQDWH WKH FXOWXUDO VHWWLQJV LQ ZKLFK WHFKQRORJ\ LV XVHG DQG WKDW            
WHFKQRORJ\ LQYDULDEO\ WDNHV RQ SDUWLFXODU PHDQLQJV WKDW UHIOHFW PDVFXOLQH        
DVVRFLDWLRQV OHDYLQJ ZRPHQ SRWHQWLDOO\ DOLHQDWHG IURP RU DPELYDOHQW WRZDUGV        
WHFKQRORJ\¶ LELG 7KH VLJQLILFDQFH RI D SKDOORJRFHQWULF PDVFXOLQH JHQGHUVFULSW LV         
QRWDEOH KHUH SDUWLFXODUO\ ZLWK UHVSHFW WR SDUWLFLSDWLRQ 2XGVKRRUQ DQG 3LQFK           
 $UPVWURQJ
V DVVHVVPHQW RI JHQGHUHG FODVVURRP SDUWLFLSDWLRQ DOVR GUDZV        
DWWHQWLRQ WR WKLV VFULSW E\ IRFXVVLQJ RQ PXVLF WHFKQRORJ\ FRPSRVLWLRQ H[HUFLVHV WKDW           
DUH VRFLDOO\ FRQVWUXFWHG DV PDVFXOLQH &RPPHQWLQJ RQ WKH DWPRVSKHUH RI D PL[HG           
JHQGHU FODVVURRP VKH KDV REVHUYHG µD GLVWLQFW GLIIHUHQFH LQ WKH PHGLXP >ER\V@           

SUHIHUUHG WR XVH  :KHQ HOHPHQWV RI ³HQJLQHHULQJ´ DQG KDUG PDVWHU\ FDPH LQWR            
SOD\ GXULQJ WKH FRPSXWHUIRFXVHG GHYHORSPHQWDO VWDJHV WKH JLUOV VHHPHG OHVV         
LQFOLQHG WR LQWHUDFW ZLWK LW¶ $UPVWURQJ  +HUH WKH JHQGHUVFULSW RI WHFKQRORJ\           
FDQ EH VHHQ WR VWUHVV WKH FXOWXUDOO\ FRQVWUXFWHG PDVFXOLQH DWWULEXWHV RI VFLHQFH DQG            
HQJLQHHULQJ DV SUHYLRXVO\ GLVFXVVHG 6LPLODU VWXGLHV RI FODVVURRP HQYLURQPHQWV        
VXFK DV WKDW RI -RKQ %H\QRQ  KDYH DOVR UHFRJQLVHG WKH VRFLDO FRQVWUXFWLRQ RI             
WHFKQRORJ\ DV D PDOH GRPDLQ :LWK UHVSHFW WR WKH DOLHQDWLRQ RI WKRVH IDLOLQJ WR DGRSW              
WKHKHJHPRQLFHQXQFLDWLYHIXQFWLRQ%H\WRQKDVREVHUYHGWKHIROORZLQJ

µ*LUOV ZHUH UHSHDWHGO\ KDUDVVHG DQG EUXVKHG RI WKH ³PDOH GRPDLQ´ RI          
FRPSXWHUV E\ JURXSV RI ER\V , WHUPHG ³FRPSXWHU EXOOLHV´  ZKR          
FRQVWUXFWHG D PDFKR LGHQWLW\ EDVHG RQ WKHLU GRPLQDWLRQ RI NH\ERDUGV         
DQG H[SHUWLVH &RPSXWLQJ EHFDPH D UHDG\ UHVRXUFH IRU ER\V WR         
FRQVWUXFW DQG H[SUHVV D VWURQJ PDVFXOLQH LGHQWLW\ EDVHG RQ        
³VXSHULRU´WHFKQRORJLFDONQRZOHGJH¶%H\QRQ

$OO RI WKH DIRUHPHQWLRQHG VWXGLHV DUH FRPSHOOLQJ HYLGHQFH RI WKH         
SHUSHWXDWLRQ RI D JHQGHUVFULSW WKDW SULYLOHJHV WKH SDUWLFLSDWLRQ RI WKRVH ZKR DGRSW D            
GRPLQDQW KHJHPRQLF PDVFXOLQH SHUIRUPDQFH URRWHG LQ NQRZOHGJH DSSURSULDWLRQ       
DQG RSSUHVVLYH EHKDYLRXU 0RUH WKDQ WKLV WKH VRFLDO FRQVWUXFWLRQ RI WHFKQRORJLFDO          
DUWLIDFWV DV LQWULQVLFDOO\ PDVFXOLQH LQIRUPV WKH SHUSHWXDWLRQ RI JHDU IHWLVKLVP GXH WR           
WKHLU PXWXDOO\ UHDIILUPLQJ SURSHUWLHV 5RGJHUV D  7KH ORVV RI ZKDW %H\QRQ           
GHVFULEHV DV D µGLVWLQFWLYHO\ ¶V PDVFXOLQLW\¶ %H\QRQ   WKHQ DQG LQ           
SDUWLFXODU LWV DVVRFLDWHG VFULSWV RI JHDU IHWLVKLVP DQG WHFKQLFDO OLWHUDF\ FDQ EH VDLG            
WR UHPDLQ SUHYDOHQW ZLWKLQ WKH FRQWH[W RI WHFKQRORJ\ DQG WKXV VWDQGV LQ VWDUN            
FRQWUDVWWRZKDWPDVFXOLQLW\UHVHDUFKHUVGLVFXVVDVLWVFRQWHPSRUDU\µFULVLV¶
7KH QRWLRQ RI PDVFXOLQLW\ LQ µFULVLV¶ KDV EHHQ H[SORUHG E\ D QXPEHU RI            
VFKRODUV QRWDEO\ 0DQJDQ  .HJDQ *DUGLQHU  %H\QRQ  6HJDO         
 (GZDUGV  DQG 5RELQVRQ  DOO RI ZKRP SRLQW WR D VHULHV RI             
VRFLRFXOWXUDO DQG KLVWRULFDO IDFWRUV WKDW DSSHDU WR HVVHQWLDOO\ FKDOOHQJH WKH FRQFHSW          
RI D VWDEOH IL[HG DQG XQLILHG PDVFXOLQLW\ µ&ULVLV¶ WKHQ ZKHWKHU PDWHULDO RU ODUJHO\            
GLVFXUVLYH FDQ EH GHILQHG DV WKH FKDOOHQJHV WR WKH SHUFHLYHG FHQWUDO WHQHWV RI D             
VRFLDOO\ DFFHSWDEOH PDVFXOLQH SHUIRUPDQFH VXFK DV SDWULDUFK\ DQG E\ H[WHQVLRQ         
SKDOORJRFHQWULVP DQG LWV FRPSRQHQWV VXFK DV µEUHDGZLQQLQJ¶ WKH PDOH DV         
ZDJHHDUQHU SK\VLFDO VWUHQJWK DQG WKH DVVRFLDWHG JHQGHUHG ODERXU PDUNHWV        
)ROORZLQJ WKH ZRUN RI 5RELQVRQ  , DUJXH WKDW WKH YHU\ QRWLRQ RI D PDVFXOLQLW\              
FULVLV LV LOO FRQVLGHUHG LQ SDUWLFXODU DV P\ UHVHDUFK KDV GHPRQVWUDWHG WKDW DXGLR            

WHFKQRORJ\ FRPPXQLWLHV FRQWLQXH WR UHLQVFULEH ERWK KHJHPRQLF DQG VXERUGLQDWH        
PDVFXOLQLWLHV DV IHDWXUHV RI FRQWHPSRUDU\ GLVFRXUVH 7KLV LV QRW WR VXJJHVW          
KRZHYHU WKDW WKH FRQFHSW LV QRW XVHIXO LQ DVVHVVLQJ IXQGDPHQWDO VKLIWV LQ PDVFXOLQH            
VFULSWV DQG SHUIRUPDQFH WKDW ILHOGV VXFK DV WKH DXGLR WHFKQRORJ\ LQGXVWU\ KDYH           
XQGHUJRQH , UDWKHU DUJXH DJDLQVW WKH QRWLRQ WKDW VSHFLILF SHULRGV RI FXOWXUDO DQG            
KLVWRULFDO XSKHDYDO DUH VROHO\ UHVSRQVLEOH IRU WKH GLVSODFHPHQW RI VRPH HVVHQWLDO          
PDVFXOLQH LGHQWLW\ RU SHUIRUPDQFH $V 0RUJDQ KDV VXJJHVWHG µJHQGHU DQG         
PDVFXOLQLW\ PD\ EH XQGHUVWRRG DV SDUW RI D SUHVHQWDWLRQ RI VHOI VRPHWKLQJ ZKLFK LV             
QHJRWLDWHGLPSOLFLWO\RUH[SOLFLWO\RYHUDZKROHUDQJHRIVLWXDWLRQV¶
,Q WKH ILUVW LQVWDQFH WKH LGHD RI D PDVFXOLQLW\ FULVLV PXVW EH UHJDUGHG ZLWK             
VRPH VXVSLFLRQ DV 5RELQVRQ  UHFRJQLVHV 7KH YHU\ LGHD RI D FULVLV FDUULHV            
KHDY\ RYHUWRQHV RI WKH PHQ¶V ULJKWV PRYHPHQW ZKHUH WKRVH LQYROYHG DUH µEXV\           
HVWDEOLVKLQJ D OLWDQ\ RI ³ZURQJV´ LQ RUGHU WR WKHQ FODLP ³ULJKWV´ 7KH QRWLRQ RI FULVLV              
WKHUHIRUH LV QRWKLQJ OHVV WKDQ D VWUDWHJ\ E\ PHQ WR UHRFFXS\ WKH FHQWUDO VWDJH DQG              
UHJDLQ SDWULDUFKDO VWDWXV DQG SRZHU¶ %H\QRQ   3DUDSKUDVLQJ WKH ZRUN RI           
6HJDO  %H\QRQ GUDZV IXUWKHU DWWHQWLRQ WR DUJXPHQWV DJDLQVW WKH QRWLRQ RI           
FULVLV VXJJHVWLQJ WKDW WKH OLQNV EHWZHHQ µKHWHURVH[XDOLW\ PHQ DQG SRZHU¶ UHPDLQ          
ILUPO\ LQ SODFH +H FRQWLQXHV WR VWDWH WKDW µPHQ UHPDLQ WKH GRPLQDQW DQG WKUHDWHQLQJ             
VH[ WDONV RI D FULVLV LV D ZD\ RI VLGHOLQLQJ PRUH LPSRUWDQW LVVXHV OLNH SRYHUW\ UDFLVP               
DQG VWUXFWXUDO LQHTXDOLWLHV¶ %H\QRQ   7KLV LV D VHQWLPHQW VKDUHG E\ 6HJDO            
ZKR KDV FRPPHQWHG WKDW µRQFH \RX EULQJ FODVV EDFN LQWR >WKH VWXG\ RI FULVLV@ \RX              
VHH WKDW PDQ\ RI WKHVH SUREOHPV KDYH EHHQ DURXQG IRU D ORQJ WLPH EXW ZHUH              
XQGHUVWRRG GLIIHUHQWO\¶   ,W LV WKLV ILQDO SRLQW WKDW LV PRVW UHOHYDQW WR P\              
RULJLQDO UHVHDUFK DV , DUJXH WKDW FODVVEDVHG PDVFXOLQLWLHV DUH HVVHQWLDO WR DQ           
XQGHUVWDQGLQJ RI WKH FRQWHPSRUDU\ DXGLR WHFKQRORJ\ LQGXVWU\ DQG WKURXJK WKHLU         
DQDO\VLV RQH FDQ GLVSHO WKH QRWLRQ RI D PDVFXOLQLW\ FULVLV )ROORZLQJ D VRFLDO            
FRQVWUXFWLYLVW PHWKRGRORJ\ DQG XVLQJ )RXFDXOGLDQ GLVFRXUVH DQDO\VLV RQH FDQ        
REVHUYH WKH FRQWLQXHG LQWHUGHSHQGHQW LQVFULSWLRQ RI PDVFXOLQLW\ DQG JHDU IHWLVKLVP         
RQWR FRQWHPSRUDU\ GLVFRXUVH 7RPD] GH &DUYDOKR  , DUJXH WKDW FHQWUDO WR WKH            
SHUSHWXDWLRQ RI WKHVH WURSHV LV WKH LPSRUWDQFH RI FODVVEDVHG PDVFXOLQH YDOXHV WKDW           
VWUHVV SURGXFW RZQHUVKLS 7KpEHUJH   0DU[  >@ DQG VKRSWDON          
+RUQLQJ  DV ZHOO DV WKH PDWHULDO DQG V\PEROLF RZQHUVKLS DQG GHFRQVWUXFWLRQ           
RIWHFKQRORJLFDOGHYLFHVWRDWWDLQWHFKQLFDOOLWHUDF\DQGHQXQFLDWLYHFUHGLELOLW\
,Q GLVFXVVLQJ WKH SHUFHLYHG PDVFXOLQLW\ FULVLV ZLWK UHVSHFW WR FODVV DQG          
FKDQJLQJ ODERXU PDUNHWV %H\QRQ REVHUYHV WKDW µWKH VKLIW IURP PDQXIDFWXULQJ WR          

VHUYLFLQJ DQG IURP LQGXVWULDOL]DWLRQ WR HOHFWURQLF WHFKQRORJ\ ZDV LPPHQVHO\        
GDPDJLQJ IRU ZRUNLQJ FODVV PHQ¶ DV WKHVH ZHUH LQ IDFW µEHQFKPDUNV RI ZRUNLQJ            
FODVV PDVFXOLQLW\¶ %H\QRQ   7DNLQJ WKLV VWDWHPHQW DV D SRLQW RI           
GHSDUWXUH LW LV XVHIXO WR LQYHVWLJDWH IXUWKHU WKH WKHRULHV RI PDVFXOLQLW\ FULVLV DQG            
DVVHVV KRZ WKHVH UHODWH WR FODVV ZLWKLQ WKH DXGLR WHFKQRORJ\ VHFWRU :LWK UHIHUHQFH            
WR WKH %ULWLVK IDVKLRQ LQGXVWU\ )UDQN 0RUW  DUJXHV WKDW WKH HDUO\ V ZHUH             
SLYRWDO IRU PDVFXOLQLW\ DV FODVV EDVHG SHUIRUPDQFHV EHJDQ WR EH XVXUSHG E\           
VW\OHEDVHG PDVFXOLQLWLHV ZLWK DQ HPSKDVLV RQ FRQVXPHULVP VHH DOVR 1L[RQ           
DQG (GZDUGV  IRU IXUWKHU LQIRUPDWLRQ RQ IDVKLRQ D GLVFXVVLRQ RI ZKLFK IDOOV            
RXWVLGH WKH VFRSH RI WKLV ZRUN 0RUW¶V DSSURDFK PLJKW EH XVHIXOO\ H[WHQGHG WR WKH             
DUHQD RI DXGLR WHFKQRORJ\ DV WKH GLVMXQFWXUH SUHVHQWHG EHWZHHQ FODVV DQG VW\OH LV            
HIIHFWLYHO\ PLUURUHG LQ FRQWHPSRUDU\ SULQW PHGLD VXFK DV 7DSH 2S DQG 6RXQG 2Q            
6RXQG $V , KDYH VXJJHVWHG LQ &KDSWHU )LYH 6RXQG 2Q 6RXQG HIIHFWLYHO\ SURPRWHV            
DQ H[FOXVLYH KHJHPRQLF FODVVEDVHG PDVFXOLQLW\ FRQFHUQHG ZLWK VW\OH %D\P        
 LQ WKDW SURGXFW IHWLVKLVP LV FLWHG DV EHLQJ FHQWUDO WR µOHJLWLPDWH¶ SDUWLFLSDWLRQ            
7KLV LV UHLQIRUFHG E\ 6RXQG 2Q 6RXQG¶V HPSKDVLV RQ SDUWLFLSDQWV¶ ILQDQFLDO          
LQYHVWPHQWV µ 626 UHDGHUV DUH VHULRXV DERXW UHFRUGLQJ  DQG WKLV LV HPSKDWLFDOO\           
ERUQH RXW E\ ZKDW >WKH\@ VSHQW RQ QHZ KDUGZDUHVRIWZDUH LQ WKH SDVW  PRQWKV¶             
*LOE\  :KLOVW 0RUW  %H\QRQ  DQG 5RSHU  KDYH DOO           
VXJJHVWHG WKDW FODVV EDVHG PDVFXOLQLWLHV JDYH ZD\ LQ WKH V , DUJXH WKDW LV             
PRVW FHUWDLQO\ QRW WKH FDVH ZLWK UHVSHFW WR DXGLR WHFKQRORJ\ FXOWXUH ZKHUH ERWK            
6RXQG 2Q 6RXQG DQG 7DSH 2S SHUSHWXDWH D PRGHO RI SDUWLFLSDWLRQ URRWHG LQ            
ZRUNLQJ DQG PLGGOH FODVV FRQFHSWLRQV RI FRPSHWHQFH ERXQG XS ZLWK WHFKQLFDO          
XQGHUVWDQGLQJ GHFRQVWUXFWLRQ DQG FRPPRGLWLHV 0LOQHU  0RUWRQ        
+RUQLQJ  7KRPSVRQ  7KXV ZKLOVW %H\QRQ PD\ DUJXH WKDW µ$PHULFDQ          
PHQ DUH LQ FULVLV SULPDULO\ EHFDXVH WKH\ KDYH EHHQ UHQGHUHG ³IHPLQL]HG´ FRQVXPHUV           
UDWKHU WKDQ ³PDQO\´ SURGXFHUV¶ %H\QRQ   , DUJXH WKDW µSURGXFWLRQ¶ LQ WKH            
VHQVH RI NQRZOHGJH DQG SRZHU SURGXFWLRQ DV DGGUHVVHG LQ WKH HDUOLHU VHFWLRQV           
UHPDLQVFHQWUDOWRDXGLRWHFKQRORJ\GLVFRXUVH
7LP (GZDUGV¶ ZRUN 0HQ LQ WKH 0LUURU  KDV DOVR GUDZQ DWWHQWLRQ WR            
FRPPRGLILHG IRUPV RI PDVFXOLQLW\ LQ SDUWLFXODU ZLWK UHVSHFW WR SULQW PHGLD (GZDUGV           
DUJXHV WKDW SULQW PHGLD LV UHVSRQVLEOH IRU WKH µFRQVWDQW UHFRQVWUXFWLRQ RI PDVFXOLQLW\           
WKURXJK FRQVXPSWLRQ¶   LQ ZKLFK PDVFXOLQLWLHV DUH FRQVLVWHQWO\ SHUIRUPHG         
DQG UHFRQVWLWXWHG ZLWKLQ D PDUNHWSODFH 2Q WKLV SRLQW (GZDUGV FRQWLQXHV WR VWDWH           
WKDW µWKH UHFRQVWUXFWLRQ RI PDVFXOLQLW\ LQYRNHG LQ WKH FRQFHSWV UHSUHVHQWDWLRQV DQG          

SUDFWLFHV RI FRQVXPHULVP LQ WKH V GHPRQVWUDWH YHU\ IHZ VLJQV RI SRVWIHPLQLVW           
FRQVFLRXVQHVV DQG PDQ\ PRUH LQGLFDWLRQV RI LQWHQVHO\ VH[XDOLVHG DQG SKDOORFHQWULF         
PXVFXODULW\¶   7KLV FRUURERUDWHV P\ FODLP WKDW WKH FRQFHSW RI PDVFXOLQLW\           
FULVLV IDLOV WR DFFRXQW IRU WKH FRQWLQXHG H[LVWHQFH RI GRPLQDQW PDVFXOLQH SULQW           
PHGLD GLVFRXUVHV DQG WKHLU SKDOORJRFHQWULF FRUH ,Q DVVHVVLQJ WKH UROH RI SULQW PHGLD            
LQ PDVFXOLQLW\ FRQVWUXFWLRQ %H\QRQ QRWHV WKDW µD PDJD]LQH¶V IURQW FRYHU LV DERXW WKH            
FRQVWUXFWLRQ DQG SUHVHUYDWLRQ RI D JHQUH LGHQWLW\ DQG LV REYLRXVO\ WKH FKLHI VHOOLQJ            
SRLQW LQGLFDWLYH RI KRZ LW ZLVKHV WR SUHVHQW LWV WDNH RQ WKH ZRUOG DQG GLIIHUHQWLDWH              
LWVHOI IURP LWV FRPSHWLWRUV¶   3DXO 7KpEHUJH KDV DOVR LGHQWLILHG PDJD]LQH           
FRYHUV DV D NH\ VLWH RI JHQGHU LQVFULSWLRQ ZKHUH LW EHFRPHV SRVVLEOH WR ZLWQHVV WKH              
FRPPRGLILHG FRQVXPSWLRQ RI PDVFXOLQLWLHV WKDW (GZDUGV KDV LGHQWLILHG &RPPHQWLQJ        
RQ WKH QHDU WRWDO DEVHQFH RI PDVFXOLQHGHYLDQW UHSUHVHQWDWLRQ ZLWKLQ DXGLR         
WHFKQRORJ\SULQWPHGLDVSHFLILFDOO\RQPDJD]LQHFRYHUV7KpEHUJHVWDWHV

µ:LWK WHFKQRORJ\ UHFHLYLQJ WRS ELOOLQJ LQVWHDG DOO VRFLDO LOOV GLVDSSHDU         
LQWR WKH JORVV\ VXUIDFH RI WKH WHFKQLFDO REMHFWV WKHPVHOYHV 0DJD]LQH         
HGLWRUV DQG PDUNHWLQJ UHSUHVHQWDWLYHV IRU WKH PDQXIDFWXUHUV JHQHUDOO\       
IHHO WKDW SKRWRJUDSKV HPSKDVL]LQJ ³KDUGZDUH´ DQG FRS\ GHDOLQJ ZLWK        
WHFKQLFDO VSHFLILFDWLRQV DUH JHQGHUQHXWUDO 2I FRXUVH IHPLQLVWV KDYH       
ORQJ KHOG WKDW EHFDXVH ZRPHQ¶V DFFHVV WR WHFKQLFDO WUDLQLQJ DQG         
GLVFRXUVH LV OLPLWHG VFLHQWLILF DQG WHFKQLFDO MDUJRQ RIWHQ HIIHFWLYHO\        
DOLHQDWH IHPDOH UHDGHUV  7KH DGYHUWLVLQJ LQ KLJK WHFKQRORJ\        
PDJD]LQHV FDQ VRPHWLPHV EH PRUH GHHSO\ GLVWXUELQJ KRZHYHU       
EHFDXVH RI WKH FXOWXUDO RYHUWRQHV RFFDVLRQDOO\ EURXJKW LQWR SOD\ E\         
WKHJHQGHULQJRIWHFKQRORJ\¶7KpEHUJH

7KH LPSOLFDWLRQV IRU WKH SHUSHWXDWLRQ RI JHDU IHWLVKLVP DQG µWHFKQRSRUQ¶ %HQQHWW          
F  DUH REYLRXV LQ WKH VWDWHPHQW DERYH ZKHUH RQH FDQ DOVR REVHUYH WKH             
FRQIODWLRQ RI WHFKQLFDO SURGXFWV ZLWK PDVFXOLQLW\ LQ D FRPPRGLILHG ODERXU PDUNHW          
7KH YHU\ FRQFHSW RI D PDVFXOLQLW\ FULVLV ZLWK UHVSHFW WR DXGLR WHFKQRORJ\ WKHUHIRUH            
VHHPV LPSODXVLEOH ,QVWHDG WKH GLVFRXUVH RI DXGLR WHFKQRORJ\ FDQ EH VHHQ WR KDYH            
LQWHJUDWHG FRQVXPSWLRQ LQWR D QHZ PDVFXOLQH SHUIRUPDQFH QHXWUDOLVLQJ DQG        
DEVRUELQJ WKH VXSSRVHG µIHPLQLVLQJ¶ FRQVXPHU EHKDYLRXU %H\QRQ  YLLL 0DULH         
6PLWK REVHUYHV WKDW µLQ WKH FDVH ZKHUH VNLOOV DQG FKDUDFWHULVWLFV SHUFHLYHG DV           
WUDGLWLRQDOO\ IHPLQLQH DUH UHTXLUHG WKHVH DUH GLVFXUVLYHO\ UHSRVLWLRQHG DV JHQGHU         
QHXWUDO ZKLFK HIIHFWLYHO\ SUHYHQWV DQ\ IHPLQLVDWLRQ RI WKH RFFXSDWLRQ¶            
7KH UHFRQFLOLDWLRQ RI FRQVXPSWLRQ WKH VW\OHEDVHG PLGGOHFODVV PDVFXOLQLW\ ZLWK D         
ZRUNLQJ FODVV SHUIRUPDQFH LV WKXV DQ H[DPSOH RI ZKDW &RUQZDOO DQG /LQGLVIDUQH           

KDYH WHUPHG D µFXOWXUDO ERUURZLQJ¶   UHVXOWLQJ LQ WKH SURGXFWLRQ RI QHZ            
PDVFXOLQLW\FRQILJXUDWLRQV
-XGLWK .HJDQ *DUGLQHU KDV VWDWHG WKDW µWDON RI D PDVFXOLQLW\ FULVLV IUHTXHQWO\           
LPSOLFDWHV IHPLQLVP¶   D VWDWHPHQW WKDW GUDZV RQH
V DWWHQWLRQ WR ZKDW ERWK            
0DULH 6PLWK   DQG %H\QRQ GHVFULEH DV WKH µIHPLQLVDWLRQ RI HPSOR\PHQW¶           
  DQG WKXV WR WKH SHUFHLYHG GHVWDELOLVDWLRQ RI WKH PDVFXOLQH          
µEUHDGZLQQHU¶ SHUIRUPDQFH 7KH DGYDQFLQJ UDWHV RI ZRPHQ
V SDUWLFLSDWLRQ ZLWKLQ        
DGYDQFHG HFRQRPLFDO ODERXU PDUNHWV KDYH DOVR EHHQ ODEHOOHG DV EHLQJ UHVSRQVLEOH          
IRU D PDVFXOLQLW\ FULVLV DV %H\QRQ DWWHVWV µWKH FDXVHV RI WKH FULVLV UHPDLQ YDJXH             
DQG KDYH EHHQ YDULRXVO\ DWWULEXWHG WR IHPLQLVP FKDQJHV WR WKH ODERXU PDUNHW           
HFRQRPLF UHVWUXFWXULQJ JOREDOL]DWLRQ DQG WKH JOREDO HFRQRP\ WHFKQRORJLFDO       
LQQRYDWLRQ WKH JD\ PRYHPHQW DQG FRQVXPHULVP¶ %H\QRQ   $V , KDYH           
SUHYLRXVO\ VXJJHVWHG WKH FRQFHSW RI D PDVFXOLQLW\ FULVLV WKHUHIRUH UHPDLQV ZKROO\          
XQFRQYLQFLQJ LQ SDUWLFXODU ZLWK UHVSHFW WR WKH DXGLR WHFKQRORJ\ LQGXVWU\ 7KDW EHLQJ           
VDLG -XGLWK .HJDQ *DUGLQHU SUHVHQWV D GHILQLWLRQ RI FULVLV WKDW H[SORUHV WKH           
LQWHUVHFWLRQV RI IHPLQLVP DQG PDVFXOLQLW\ VWXGLHV RU ZKDW VKH WHUPV µWKH          
DV\PPHWULFDO LQWHUGHSHQGHQFLHV RI PDVFXOLQLW\ DQG IHPLQLVP DV FXOWXUDO IRUPDWLRQV        
DQG DFDGHPLF VXEMHFWV¶ .HJDQ *DUGLQHU   WKDW VHUYHV DV D XVHIXO WRRO LQ             
XQGHUVWDQGLQJ WKH VKRUWFRPLQJV RI GHWHUPLQLVWLF DQDO\VHV RI JHQGHU SHUIRUPDQFH        
6KH DUJXHV WKDW ERWK PDVFXOLQLW\ DQG IHPLQLVP DUH µP\WKV RI SRZHU PDVFXOLQLW\ RI            
WKH QDWXUDO FRQJUXHQFH RI PDOH VHOI ZLWK VRFLDO SULYLOHJH DQG IHPLQLVP RI SHUIHFWO\            
VHOIUHJXODWLQJ FROOHFWLYLW\¶ .HJDQ *DUGLQHU   $ FULVLV VKH FRQFOXGHV LV          
WKXV HLWKHU µWKH ORVV RI WKH SDVW >PDVFXOLQLW\@ RU WKH GHIHUUDO RI WKH IXWXUH LGHDO              
>IHPLQLVP@¶ LELG ,Q H[SORULQJ WKH LQWHUVHFWLRQV RI IHPLQLVW WKHRU\ VFKRODUV DQG          
PDVFXOLQLW\VWXGLHVDFDGHPLFVVKHQRWHVWKDWWKHUHH[LVWVD

µFRQVHQVXV WKDW PDVFXOLQLW\ LV QRW PRQROLWKLF QRW RQH VWDWLF WKLQJ EXW          
WKH FRQIOXHQFH RI PXOWLSOH SURFHVVHV DQG UHODWLRQVKLSV ZLWK YDULDEOH        
UHVXOWV IRU GLIIHULQJ LQGLYLGXDOV JURXSV LQVWLWXWLRQV DQG VRFLHWLHV       
$OWKRXJK GRPLQDQW RU KHJHPRQLF IRUPV RI PDVFXOLQLW\ ZRUN       
FRQVWDQWO\ WR PDLQWDLQ DQ DSSHDUDQFH RI SHUPDQHQFH VWDELOLW\ DQG        
QDWXUDOQHVV WKH QXPHURXV PDVFXOLQLWLHV LQ HYHU\ VRFLHW\ DUH       
FRQWLQJHQW IOXLG VRFLDOO\ DQG KLVWRULFDOO\ FRQVWUXFWHG FKDQJHDEOH DQG       
FRQVWDQWO\ FKDQJLQJ YDULRXVO\ LQVWLWXWLRQDOL]HG DQG UHFUHDWHG WKURXJK      
PHGLD UHSUHVHQWDWLRQV DQG LQGLYLGXDO DQG FROOHFWLYH SHUIRUPDQFHV¶      
.HJDQ*DUGLQHU


7KHUHIRUH UDWKHU WKDQ UHIHUULQJ WR D PRQROLWKLF XQLILHG PDVFXOLQLW\ FULVLV LW LV           
SHUKDSV PRUH XVHIXO WR FRQVLGHU WKH QRWLRQ RI PRUH ORFDOLVHG LQGLYLGXDO FULVHV ERWK            
DFWXDO DQG GLVFXUVLYH WKDW GLIIHUHQWLDOO\ DIIHFW D UDQJH RI PDVFXOLQH SHUIRUPDQFHV          
%H\QRQ   7DNLQJ WKLV LQWR FRQVLGHUDWLRQ ZLWK UHVSHFW WR WKH DXGLR           
WHFKQRORJ\ FRPPXQLWLHV VXUYH\HG WKXV IDU D FULVLV ZRXOG SHUKDSV EH D ZHOFRPH           
FKDQJH DV 5RELQVRQ  VXJJHVWV UHVXOWLQJ LQ WKH UHWKLQNLQJ RI KHJHPRQLF          
JHQGHUVFULSWV DQG D ZLGHU YDULHW\ RI SHUIRUPDQFHV IURP D PRUH GLYHUVH JURXS RI            
SDUWLFLSDQWV DQG FRQWULEXWRUV ,W LV WKHUHIRUH XVHIXO WR LQYHVWLJDWH RSSRUWXQLWLHV IRU          
UXSWXUH ZLWK UHVSHFW WR PDVFXOLQLW\ DQG LQ SDUWLFXODU LWV LQVFULSWLRQ RQWR WHFKQRORJLFDO           
DUWLIDFWV LQVWLWXWLRQV DQG SK\VLFDO VSDFHV DV PHDQV RI LQVWLOOLQJ FULVLV 7KH IROORZLQJ           
VHFWLRQ DQDO\VHV SRVVLELOLWLHV IRU UXSWXUH ZLWK UHVSHFW WR WKH DXGLR WHFKQRORJ\          
GRPDLQ SD\LQJ VSHFLILF DWWHQWLRQ WR :RPHQ¶V $XGLR 0LVVLRQ DV ERWK D PDWHULDO DQG            
GLVFXUVLYH VLWH RI UHLQVFULSWLRQ WKDW DFWLYHO\ FKDOOHQJHV WKH FRQWHPSRUDU\        
KHJHPRQLFPDVFXOLQHSHUIRUPDQFHVLQYHVWLJDWHGXSWRWKLVSRLQW

:RPHQ¶V$XGLR0LVVLRQ

7KH IROORZLQJ VHFWLRQ FULWLFDOO\ LQYHVWLJDWHV WKH DXGLR WHFKQRORJ\ LQVWLWXWLRQ        
:RPHQ¶V $XGLR 0LVVLRQ :$0 DV D VRXUFH RI SRWHQWLDO UXSWXUH DQG UHLQVFULSWLRQ LQ            
ZKDW , DUJXH WR EH D KRPRJHQRXV DQG PDOH GRPLQDWHG ODERXU DQG FRQVXPHU            
PDUNHWSODFH 5HWXUQLQJ IXOO FLUFOH WR WKH ILUVW FKDSWHU¶V HQJDJHPHQW ZLWK VRFLDO          
FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV 6&276 , LQYHVWLJDWH KRZ :$0 HIIHFWLYHO\         
UHLQVFULEHV D VLWHVSHFLILF DQG WKXV VHJUHJDWHG DXGLR FRPPXQLW\ HQFRXUDJLQJ        
HTXDOLW\ DQG GLYHUVLW\ WKURXJK WKH VXEYHUVLRQ RI KHJHPRQLF PDVFXOLQH GLVFRXUVH         
DQG LWV DVVRFLDWHG HSLVWHPHV )RXFDXOW  :KLOVW , KDYH SUHYLRXVO\         
GHPRQVWUDWHG WKH ZD\V LQ ZKLFK PDVFXOLQH DXWKRULW\ LV FRQVWUXFWHG E\ LPSOHPHQWLQJ          
6&276 GHYLFHV WKHVH YHU\ VDPH WRROV RIIHUV SRVVLELOLWLHV IRU LQYHVWLJDWLQJ WKH          
UXSWXUH RI GRPLQDQW SUDFWLFHV ZLWKLQ VWULDWHG LQVWLWXWLRQV &HQWUDO WR WKLV SUDFWLFH LV           
WKH SURFHVV RI UHQGHULQJ YLVLEOH WKRVH PDUJLQDOLVHG H[FOXGHG DQG RSSUHVVHG         
SDUWLFLSDQWV WR ZKRP , KDYH SUHYLRXVO\ DOOXGHG LI QRW ZKROO\ HQJDJHG ZLWK           
7KHUHIRUH ZKLOVW , KDYH VRXJKW WKURXJKRXW WKH WKHVLV WR GUDZ DWWHQWLRQ WR           
PDVFXOLQHGHYLDQW YRLFHV ZLWKLQ WKH FRQWH[W RI DXGLR WHFKQRORJ\ QRWDEO\ YLD         
VFKRODUVKLS DQG DFDGHPLD WKH IROORZLQJ VHFWLRQ HQJDJHV ZLWK WKHP LQ D FRQVFLRXV           
DWWHPSW WR SUHVHQW SRVVLELOLWLHV IRU DOWHULRULW\ ZLWKLQ FRQWHPSRUDU\ GLVFRXUVH DQG         
SUDFWLFH

7DUD 5RGJHUV¶ VHPLQDO ZRUN 3LQN 1RLVHV D RSHQV E\ FKDUWLQJ WKH          
PDQ\ LQGXVWULRXV DQG WHFKQRORJLFDOO\ IRFXVVHG HIIRUWV RI KHU IDPLO\ FLWLQJ         
VSHFLILFDOO\ WKH LQIOXHQFH RI KHU PRWKHU DQG RWKHU IHPDOH UHODWLYHV ,Q GRLQJ VR            
5RGJHUV HIIHFWLYHO\ HQJDJHV LQ D FRQVFLRXV DWWHPSW WR µGLVHQWDQJOH  SRWHQW          
DVVXPSWLRQV DQG RSHQ SRVVLELOLWLHV IRU LPDJLQLQJ GLIIHUHQW UHODWLRQVKLSV RI VRXQG         
JHQGHU DQG WHFKQRORJ\ GLIIHUHQWO\ ,W HQGHDYRXUV D IHPLQLVW LQWHUYHQWLRQ LQ         
KLVWRULRJUDSK\¶ 5RGJHUV D  0\ ZRUN ZLWKLQ WKLV VHFWLRQ IROORZV 5RGJHUV¶          
SRLQW DQG DWWHPSWV WR WDQJLEO\ H[SRVH ZKDW , WHUP D UHLQVFULSWLRQ RI DFFHVVLELOLW\            
DQG HTXDOLW\ WKURXJK WKH H[DPLQDWLRQ RI ZRPHQ¶V DV DQ H[DPSOH RI          
PDVFXOLQHGHYLDQW YRLFHV %HIRUH HODERUDWLQJ RQ WKHVH SRLQWV LW LV ILUVW QHFHVVDU\ WR           
FRQWH[WXDOLVH ZKDW , VHH DV D NH\ VLWH RI UHLQVFULSWLRQ WKDW RI :RPHQ¶V $XGLR             
0LVVLRQ7KLVLQLWLDWLYHLVDFFRUGLQJWRWKHLUZHEVLWH

µD 6DQ )UDQFLVFREDVHG F QRQSURILW RUJDQL]DWLRQ WKDW LV       
GHGLFDWHG WR WKH DGYDQFHPHQW RI ZRPHQ LQ PXVLF SURGXFWLRQ DQG WKH          
UHFRUGLQJ DUWV D ILHOG LQ ZKLFK ZRPHQ DUH FULWLFDOO\ XQGHUUHSUHVHQWHG         
OHVV WKDQ  :$0 LV FKDQJLQJ WKH IDFH RI VRXQG E\ SURYLGLQJ           
ZRPHQ DQG JLUOV ZLWK DFFHVV WR DQG WUDLQLQJ LQ PXVLF SURGXFWLRQ          
DQG WKH WHFKQLTXHV DQG WHFKQRORJ\ XVHG LQ WKH UHFRUGLQJ DUWV         
>HPSKDVLV E\ DXWKRU@ ,Q DQ HUD WKDW LV LQFUHDVLQJO\ GHSHQGHQW RQ          
WHFKQRORJ\ :$0 EHOLHYHV WKDW ZRPHQ¶V SDUWLFLSDWLRQ LQ WKLV ILHOG ZLOO         
H[SDQG WKH YRLFH RI PXVLF DQG PHGLD HQVXULQJ WKDW ZRPHQ
V LGHDV          
LQWHUHVWV DQG SRLQWV RI YLHZ DUH FRQYH\HG WKURXJKRXW RXU FXOWXUH DQG          
VRFLHW\¶:RPHQ¶V$XGLR0LVVLRQD

2I SULPDU\ FRQVLGHUDWLRQ ZKHQ LQYHVWLJDWLQJ :RPHQ¶V $XGLR 0LVVLRQ LV LWV         
VWDWXV DV D QRQSURILW RUJDQLVDWLRQ 0\ UHVHDUFK KDV H[SORUHG WKH FRQVWUXFWLRQ RI WKH            
WHFKQRORJ\ LQGXVWU\ RQ ZKDW 5RGJHUV FDOOV µD PXVLF FXOWXUH WKDW SULYLOHJHV SODQQHG           
REVROHVFHQFH¶ 5RGJHUV D  7KLV LV LQGLFDWLYH QRW RQO\ WKH VLJQLILFDQFH RI           
JHDU IHWLVKLVP 7KpEHUJH     EXW DOVR RI WKH GRPDLQ¶V SULPDU\            
IXQFWLRQ DV D SURILW FHQWUHG PDUNHWSODFH ,Q LWV FDSDFLW\ DV D QRQSURILW RUJDQLVDWLRQ            
WKHQ :$0 HIIHFWLYHO\ UHIXWHV WKH GRPLQDQW LQGXVWU\ VFULSW DQG WKXV HVSRXVHV D           
SRVLWLRQ DV WKH GHYLDQW RU VXERUGLQDWH SDUWLFLSDQW )URP D 6&276 SHUVSHFWLYH WKLV           
SUDFWLFH LV DQ HIIHFWLYH H[WHQVLRQ RI ZKDW $NULFK DQG /DWRXU SRVLWLRQ DV WKH            
µDQWLSURJUDP¶ WKH UHSURJUDPPLQJ RI REMHFWV WR IDFLOLWDWH EHKDYLRXUV DQG SUDFWLFHV         
RXWVLGH RI DQ REMHFW
V LPPHGLDWH VFULSW $NULFK DQG /DWRXU   :KLOVW $NULFK            
DQG /DWRXU¶V WKHRU\ LV PRUH FRQFHUQHG ZLWK REMHFWV RYHU LQVWLWXWLRQV WKLV IUDPHZRUN           
LV XVHIXO QRQHWKHOHVV LQ H[DPLQLQJ SRVVLELOLWLHV IRU UXSWXUH DQG UHLQVFULSWLRQ $V          
2XGVKRRUQ DQG 3LQFK KDYH VXJJHVWHG XVHUV KDYH WKH SRWHQWLDO WR µXQGHUZULWH RU           

UHMHFW DQG UHQHJRWLDWH¶ D WHFKQRORJ\¶V LQWHQGHG GHVLJQ HQDFWLQJ D UHLQVFULSWLRQ RI          
DUWLIDFWV SHUVRQV DQG LQVWLWXWLRQV 2XGVKRRUQ DQG 3LQFK   :$0 WKHUHIRUH          
DGKHUHV WR GRPLQDQW LQGXVWU\ EHKDYLRXUV E\ GUDZLQJ XSRQ WKH GRPDLQ¶V HSLVWHPHV          
EXW LQ HVWDEOLVKLQJ LWVHOI DV D QRQSURILW RUJDQLVDWLRQ PDNHV YLVLEOH DQ DOWHULRULW\ LQ            
VSHFLILF SUDFWLFHV 7KLV HIIHFWLYHO\ UHLQVFULEHV WKH ORFDOLVHG FRPPXQLW\ RI :RPHQ¶V         
$XGLR 0LVVLRQ DOORZLQJ IRU QHZ GLVFXUVLYH SUDFWLFHV WR HPHUJH ZLWKLQ LWV          
SDUWLFLSDQWV 5HJDUGLQJ LWV SDUWLFLSDQWV WKH :$0 ZHEVLWH SRVLWLRQV LWVHOI DV EHLQJ          
µIRU DQ\RQH ZKR LV ZRPDQLGHQWLILHG WUDQVJHQGHU RU FLVJHQGHU 7KRXJK RXU ZRUN          
FHQWHUV RQ WKH DGYDQFHPHQW RI ZRPHQ LQ DXGLR DQG PXVLF SURGXFWLRQ RXU           
PHPEHUVKLS DQG SURJUDPV DUH RSHQ WR QRQELQDU\ DQG JHQGHU QRQFRQIRUPLQJ IRONV          
DV ZHOO :H DOVR RIIHU PDQ\ HYHQWV DQG ZRUNVKRSV WKDW LQFOXGH RXU PDOH DOOLHV¶             
:RPHQ¶V$XGLR0LVVLRQH
,W ZRXOG EH SUHVXPSWXRXV WR DVVXPH WKDW :$0 LV HIIHFWLYHO\ DWWHPSWLQJ WR           
DOWHU GRPLQDQW GLVFXUVLYH SUDFWLFHV WKDW H[WHQG EH\RQG WKH LQIRUPDWLRQ RXWOLQHG LQ          
WKH WH[WV DERYH ,W LV WKHUHIRUH QHFHVVDU\ WR PRUH FORVHO\ H[DPLQH WKH :RPHQ¶V            
$XGLR 0LVVLRQ GLYHUVLW\ VWDWHPHQW DV ZHOO DV WKH YRLFHV RI WKRVH LQYROYHG LQ RUGHU WR              
DVVHVVKRZWKHLQVWLWXWLRQYLHZVLWVRZQDLPVDQGSUDFWLFHV 

µ:RPHQ¶V $XGLR 0LVVLRQ EHOLHYHV WKDW GLYHUVLW\ LQ HYHU\ UHVSHFW LV         
HVVHQWLDO WR WKH H[FHOOHQFH RI RXU SURJUDPV DQG WKH VXFFHVV RI RXU           
PLVVLRQ ,W LV D FRUH YDOXH 'LYHUVLW\ HQVXUHV HTXLW\ LQ HGXFDWLRQ DQG           
LQ WKH ZRUNSODFH %HFDXVH :$0¶V PLVVLRQ DQG SURJUDPV VHUYH        
LQGLYLGXDOV IURP DOO GLIIHUHQW EDFNJURXQGV DQG IURP DOO RYHU WKH ZRUOG          
:$0 FRQWLQXDOO\ VHHNV WR DFKLHYH GLYHUVLW\ DPRQJ LWV PHPEHUV        
VWXGHQWV YROXQWHHUV ERDUG RI GLUHFWRUV DQG HPSOR\HHV :$0 LV        
FRPPLWWHG WR PDNLQJ VXUH WKDW SHRSOH IURP DOO EDFNJURXQGV        
UHJDUGOHVV RI GLIIHUHQFHV VXFK DV UDFH HWKQLFLW\ JHQGHU DJH        
UHOLJLRQ ODQJXDJH DELOLWLHVGLVDELOLWLHV VH[XDO RULHQWDWLRQ JHQGHU     
LGHQWLW\ VRFLRHFRQRPLF VWDWXV JHRJUDSKLF UHJLRQ DQG PRUH      
SHUFHLYH RXU RUJDQL]DWLRQ DQG SURJUDPV DV DFFHVVLEOH ZHOFRPLQJ       
VXSSRUWLYH DQG LQFOXVLYH :$0 LV HVSHFLDOO\ GHGLFDWHG WR LGHQWLI\LQJ        
DQG UHPRYLQJ DQ\ EDUULHUV WR VHUYLQJ VXSSRUWLQJ UHWDLQLQJ DQG        
DGYDQFLQJ SHUVRQV IURP KLVWRULFDOO\ XQGHUUHSUHVHQWHG SRSXODWLRQV¶     
:RPHQ¶V$XGLR0LVVLRQE
 5HSUHVHQWDWLYHV IURP :RPHQ¶V $XGLR 0LVVLRQ GHFOLQHG WR EH LQWHUYLHZHG IRU WKLV SURMHFW            
$WWHQWLRQ VKRXOG DOVR EH GUDZQ WR WKH IROORZLQJ SDVVDJH RQ WKHLU ZHEVLWH µ:H DUH KDSS\ WR               
KHDU RI \RXU LQWHUHVW LQ DGYDQFLQJ ZRPHQ LQ DXGLR 8QIRUWXQDWHO\ ZH DUH LQXQGDWHG ZLWK             
UHTXHVWV IRU KHOS RQ VWXGHQW SURMHFWV DQG DUH MXVW QRW DEOH WR DFFRPPRGDWH WKHP DOO 7KHUH DUH                
D ODUJH QXPEHU RI LQWHUYLHZV ZLWK :$0 LQ RXU 3UHVV VHFWLRQ WKDW H[SUHVV WKDW VWDWLVWLFV DQG               
YLHZV RI :$0 DQG ZRXOG EH XVHIXO IRU WKHVH SURMHFWV :H DOVR SRVW D YDVW DPRXQW RI                
LQIRUPDWLRQ RQ RXU )DFHERRN DQG 7ZLWWHU VLWHV¶ :RPHQ¶V $XGLR 0LVVLRQ H 2Q WKLV SRLQW             
LW VKRXOG EH GXO\ QRWHG WKDW :$0 DUH RIWHQ FDOOHG XSRQ WR GLVFXVV WKHLU UHODWLYH LPSHUFHSWLELOLW\               
DVRSSRVHGWRWKHLUSUDFWLFHDVUHFRUGLVWV

7KH VWDWHPHQW DERYH GUDZV DWWHQWLRQ QRW RQO\ WR WKH VLJQLILFDQW ZRUN EHLQJ GRQH WR             
GLYHUVLI\ DQG HTXDOLVH DFFHVV WR DXGLR WHFKQRORJ\ EXW DOVR WR WKH RYHUZKHOPLQJ           
KRPRJHQHLW\ RI WKH GRPDLQ LQ LWV FRQWHPSRUDU\ FRQILJXUDWLRQ 7KH FKDUDFWHULVDWLRQ         
RI DXGLR WHFKQRORJ\ FRPPXQLWLHV DV ZKLWHPLGGOHFODVV ER\V FOXEV KDV EHHQ         
H[SORUHG LQ SUHYLRXV FKDSWHUV EXW LV HVVHQWLDO WR DQ XQGHUVWDQGLQJ RI KRZ :RPHQ¶V            
$XGLR 0LVVLRQ GLVWLQJXLVKHV LWVHOI $V 7DUD 5RGJHUV KDV QRWHG µDW VWDNH RQ RQH            
OHYHO DUH TXHVWLRQV RI ZKR KDV DFFHVV WR WRROV DQG RSSRUWXQLWLHV IRU FUHDWLYH            
H[SUHVVLRQ¶ D  ,I RQO\ WKURXJK WKH YHU\ H[LVWHQFH RI D GLYHUVLW\ VWDWHPHQW LQ             
WKH ILUVW LQVWDQFH WKHQ :$0 LV HIIHFWLYHO\ UHLQVFULELQJ D ORFDOLVHG DXGLR WHFKQRORJ\           
FRPPXQLW\ WR ZRUN DJDLQVW WKH 
SDWULOLQHDO KLVWRU\ RI HOHFWURQLF PXVLF SURGXFWLRQ          
>WKDW@ LV QRUPDWLYH >ZLWK@ LGHRORJLHV RI VRXQG UHSURGXFWLRQ >WKDW@ FLUFXODWH XQPDUNHG          
IRU D SDUWLFXODU SROLWLFV RI JHQGHU
 5RGJHUV D  ,W LV LPSRUWDQW WKHUHIRUH WR             
FRQVLGHU LQ ZKLFK FDSDFLWLHV :$0 DFWLYHO\ IXQFWLRQV E\ DOVR RXWOLQLQJ WKH ZD\V LQ            
ZKLFK LW VHHNV WR HQJDJH ZLWK D PRUH GLYHUVH GHPRJUDSKLF LQ OLQH ZLWK WKLV GLYHUVLW\              
VWDWHPHQW
:RPHQ¶V $XGLR 0LVVLRQ LQ LWV FXUUHQW IRUPDWLRQ FRQVLVWV RI D GHGLFDWHG          
FRPPHUFLDO UHFRUGLQJ VWXGLR VWDIIHG H[FOXVLYHO\ E\ ZRPHQ HQJLQHHUV DV ZHOO DV DQ           
RQOLQH WUDLQLQJ SURJUDPPH NQRZQ DV 6RXQGFKDQQHO :LWK ERWK D SK\VLFDO DQG RQOLQH           
SUHVHQFH :$0 IRUPV DQ HIIHFWLYH IRXQGDWLRQ IURP ZKLFK LW FDQ EURDGHQ LWV           
FRPPXQLW\ DV ZHOO DV H[WHQG LWVHOI LQWR SXEOLF LQGXVWU\VSHFLILF HYHQWV DQG          
ORFDWLRQV ,Q GRLQJ VR :$0 LV DEOH WR HVWDEOLVK ZRUNVKRSV DQG SURJUDPPHV WKDW            
LQYROYH WKH DIRUHPHQWLRQHG PDUJLQDOLVHG GHPRJUDSKLFV ZRPHQ DQG WKXV       
GHVWDELOLVH WKH GRPLQDQW PDVFXOLQH PRGHO RI DXGLR WHFKQRORJ\ GRPDLQ SDUWLFLSDWLRQ         
RYHUZKHOPLQJO\ PDOH WKURXJK WKHLU YHU\ SUHVHQFH ,Q GLVFXVVLQJ WKH IRUPDWLRQ RI          
:RPHQ¶V $XGLR 0LVVLRQ LQ  IRXQGHU 7HUUL :LQVWRQ RXWOLQHV KRZ WKH SURMHFW           
EHJDQDVZHOODVLWVUHODWLRQVKLSWRZLGHULQGXVWU\KRPRJHQHLW\

µ, ZDV D SURIHVVRU DW &LW\ &ROOHJH RI 6DQ )UDQFLVFR DQG , ZDV WDVNHG             
ZLWK ORRNLQJ DW ZK\ WKHUH ZHUH VR IHZ ZRPHQ LQ WKH FODVVHV >LQ WKH             
DXGLR WHFKQRORJ\ GHSDUWPHQW@ :KDW , IRXQG LV WKH\ ZHUH DFWXDOO\         
GRLQJ SUHWW\ ZHOO DW  , PDQDJHG WR JHW WKH HQUROOPHQW RI ZRPHQ            
LQ WKDW SURJUDP WR DURXQG  DQG LW WHHWHUHG DURXQG  DW RQH            
SRLQW $ ORW RI SHRSOH ZDQWHG WR NQRZ KRZ , GLG LW VR LQVWHDG RI JRLQJ               
DURXQG LQGLYLGXDOO\ , GHFLGHG WR VWDUW :RPHQ¶V $XGLR 0LVVLRQ VR ZH          
ZRXOG KDYH D SODFH ZKHUH DOO RI WKRVH SUDFWLFHV ZHUH DYDLODEOH DQG           
VKDUHG¶:LQVWRQLQ6KDUNH\


)URP WKLV ZH FDQ REVHUYH WKDW :RPHQ¶V $XGLR 0LVVLRQ ZDV SULPDULO\ HVWDEOLVKHG LQ            
UHVSRQVH WR WKH FRPSDUDWLYHO\ ORZ HQUROOPHQW ILJXUHV RI ZRPHQ LQ DXGLR WHFKQRORJ\           
KLJKHU HGXFDWLRQ +RZHYHU UHWXUQLQJ WR WKH ZRUN RI %H\QRQ   DQG           
$UPVWURQJ  DV ZHOO DV WKDW RI 6XVDQ 'RXJODV   0DUFLD &LWURQ            
  DQG .HOO\ +HZDUG   H[DPLQHG LQ &KDSWHU 7KUHH ZH FDQ            
VHH WKDW LVVXHV VXUURXQGLQJ WKH VRFLDOLVDWLRQ RI ZRPHQ ZLWK UHVSHFW WR ERWK PXVLF            
DQG WHFKQRORJ\ RFFXU DW DQ HYHQ HDUOLHU DJH DQG DUH GHHSO\ HQWUHQFKHG ZLWKLQ            
SRSXODU GLVFRXUVH 7KH DXGLR GRPDLQ UHPDLQV H[FOXVLYH DQG SKDOORJRFHQWULF LQ SDUW          
DV D FRQVHTXHQFH RI QLQHWHHQWK FHQWXU\ JHQGHUVFULSWV WKDW DUJXDEO\ DOLHQDWHG         
ZRPHQ EDVHG RQ WKH JHQGHULQJ RI PDVV FXOWXUH DV ZRPDQ +X\VVHQ              
7KH DXGLR GRPDLQ ZDV WKXV DFFHVVLEOH DQG UHPDLQV VR RQO\ WR WKRVH ZKR            
H[SUHVVHG D KHJHPRQLF PDVFXOLQH SHUIRUPDQFH RI µFRQWURO DQG WHFKQLFDO        
FRPSHWHQFH¶ (OOHQ YDQ 2RVW   ,Q RUGHU WR UHPHG\ WKH H[FOXVLRQ           
SHUSHWXDWHG ZLWKLQ FRQWHPSRUDU\ GLVFRXUVH DQG ZLWKLQ VSHFLILF LQVWLWXWLRQV 7HUUL        
:LQVWRQ SRLQWV WR WKH VLJQLILFDQFH RI HDUO\ VRFLDOLVDWLRQ DQG ZRPHQ¶V H[SRVXUH WR           
DXGLRWHFKQRORJ\

µ, ZDV UDLVHG LQ D WHFKQLFDO IDPLO\ P\ IDWKHU¶V DQ HQJLQHHU DQG ,¶YH            
EHHQ LQ ODEV P\ ZKROH OLIH VR , ZDV YHU\ FRPIRUWDEOH ZLWK WHFKQRORJ\            
DW D YHU\ \RXQJ DJH , GRQ¶W WKLQN JLUOV JHQHUDOO\ KDYH WKRVH           
RSSRUWXQLWLHV LW¶V DOPRVW OLNH WKH\¶UH SXVKHG DZD\ IURP >WHFKQRORJ\@ D         
OLWWOH ELW 7KDW¶V WKH ZD\ RXU VRFLHW\ LV VRFLDOL]HG  ZKHQ \RX SXW            
WKRVH JLUOV LQ D URRP ZLWK WHFKQRORJ\ WKH\ WDNH WR LW YHU\ QDWXUDOO\            
WKH\¶UH YHU\ JRRG DW LW VR WR PH LW¶V MXVW DQ H[SRVXUH WKLQJ :H¶YH JRW              
WKHP EXLOGLQJ VSHDNHUV RXW RI SODVWLF FXSV WKH\ ORYH WKLV VWXII ,¶P           
VXUH \RX
YH KHDUG ZHOO ³>JLUOV@ MXVW GRQ¶W OLNH LW´ 7KDW ZDVQ¶W WUXH IRU PH             
DQG , MXVW GLGQ¶W ZDQW WR DFFHSW WKDW , ZDV WKH RQO\ IHPDOH WKDW OLNHG              
WKLVVWXII¶:LQVWRQLQ6KDUNH\

7KH WKRXJKWV DQG H[SHULHQFHV RI :LQVWRQ KHUH PLUURU WKRVH RI RWKHU ZRPHQ           
UHFRUGLVWV ZKR VLPLODUO\ SRLQW WR WKH VLJQLILFDQFH RI DQ HDUO\ H[SRVXUH WR WHFKQRORJ\            
LQ VKDSLQJ WKHLU FRQWHPSRUDU\ LQWHUHVWV %HWK &ROHPDQ VWDWHV WKDW µZLWK JHDU          
ZKHWKHU LW¶V JXLWDUV RU FRPSXWHUV RQH RI WKH SULPDU\ ZD\V SHRSOH OHDUQ  LV >WKDW@              
\RX¶UH MXVW DURXQG LW¶ &ROHPDQ %HWK LQ 5RGJHUV D  5HODWLQJ KHU RZQ            
H[SHULHQFHV RI HDUO\ H[SRVXUH WR DXGLR HTXLSPHQW -HVVLFD 5\ODQ UHFDOOV µ0\          
JUDQGIDWKHU ZDV DQ HOHFWULFDO HQJLQHHU DQG KH DQG P\ IDWKHU GLG KDP UDGLR  ZH              
PDGH D UDGLR RQH WLPH¶ 5\ODQ -HVVLFD LQ 5RGJHUV D  ,Q D VLPLODU YHLQ              
7DUD 5RGJHUV KDV REVHUYHG µ, RIWHQ DWWULEXWH P\ IDFLOLW\ ZLWK HOHFWURQLF PXVLF WR P\             
IDWKHU
V LQWHUHVWV DQG VXSSRUW  KH VKDUHG ZLWK PH KLV  NQRZOHGJH DERXW KLIL             

V\VWHPV DQG FRPSXWHUV¶ 5RGJHUV D  7KHVH VWDWHPHQWV ZKHQ WDNHQ         
FROOHFWLYHO\ QRW RQO\ VKHG OLJKW RQ WKH VLJQLILFDQFH RI DQ H[SRVXUH WR WHFKQRORJ\ EXW             
DOVR RQ WKLV YHU\ VDPH WHFKQRORJ\¶V H[FOXVLYH SKDOORJRFHQWULF JHQGHUVFULSW GXH WR          
WKH FULWLFDO LQYROYHPHQW RI D SDWULDUFK DQG KLV DELOLW\ RU PRUH VLJQLILFDQWO\ KLV            
GHFLVLRQ WR EHVWRZ NQRZOHGJH :LQVWRQ 5RGJHUV DQG 5\ODQ DOO GUDZ DWWHQWLRQ WR           
WKH µSDWULOLQHDO¶ GHVFHQW RI NQRZOHGJH ZLWK UHVSHFW WR DXGLR WHFKQRORJ\ 5RGJHUV          
D  VXEVWDQWLDWLQJ WKH HYLGHQFH SURYLGHG WKXV IDU WKDW WKHUH H[LVWV DQ           
H[FOXVLYH JHQGHUVFULSW WKDW SULYLOHJHV PDVFXOLQH DXWKRULW\ DQG FRQWURO -XVW DV         
NQRZOHGJH LV EHVWRZHG WKHQ LW LV DOVR SURWHFWHG DQG ZLWKRXW UHOHYDQW H[SRVXUH LW            
EHFRPHV LQFUHDVLQJO\ GLIILFXOW WR EHFRPH VRFLDOLVHG LQWR WKH DXGLR WHFKQRORJ\         
GRPDLQDV5RGJHUVKHUVHOIQRWHV

µ, IRXQG WKDW WKH VSDFHV ZKHUH NQRZOHGJH FLUFXODWHG  SULPDULO\ PXVLF          
VWRUHV DQG RQOLQH GLVFXVVLRQ IRUXPV  ZHUH RIWHQ SRSXODWHG E\ PHQ          
ZKR ERDVWHG DERXW WHFKQLFDO NQRZOHGJH DQG ZHUH XQKHOSIXO WR        
QHZFRPHUV LQ WKH ILHOG 0DQ\ PHQ ZHUH VXSSRUWLYH EXW HOHFWURQLF         
PXVLF FXOWXUHV RYHUDOO VHHPHG WR GLVFRXUDJH RU GHQ\ ZRPHQ¶V        
SDUWLFLSDWLRQ 7KLV ZDV PDGH FOHDU E\ WKH ODFN RI VXEVWDQWLYH         
FRYHUDJH RI ZRPHQ LQ HOHFWURQLF PXVLF PDJD]LQHV DQG KLVWRU\ ERRNV¶         
5RGJHUVD

7KLV ILQDO SRLQW RQ ZRPHQ¶V FRYHUDJH LV ZRUWK XQSDFNLQJ KHUH SDUWLFXODUO\ ZLWK           
UHVSHFW WR WKH FRQFHSWV RI µUHSUHVHQWLQJ¶ DQG µHQXQFLDWLRQ¶ SUHYLRXVO\ GLVFXVVHG         
)RXFDXOW
+LVWRULFDOO\ ZLWKLQ WKH FRQWH[W RI WKH DXGLR WHFKQRORJ\ GRPDLQ QRWDEOH         
IHPDOH SDUWLFLSDQWV ZHUH OLPLWHG WR DQ HQJDJHPHQW ZLWK HOHFWURQLF PXVLF         
SHUIRUPDQFH DV WKLV VWUHVVHG WKH JHQGHUVFULSW RI IHPLQLQH PDVV FXOWXUH &LWURQ          
  $Q\ JUHDWHU LQYROYHPHQW ZLWK WHFKQRORJ\ KDV KLVWRULFDOO\ UHPDLQHG         
ZLWKLQ WKH UHDOP RI WKH PDVFXOLQH DV WKLV DQG SUHYLRXV FKDSWHUV KDYH GHPRQVWUDWHG            
,Q GLVFXVVLQJ D FRQWHPSRUDU\ :DVKLQJWRQ 3RVW FRPPHQWDU\ RQ &ODUD 5RFNPRUH¶V         
GHEXW 7KHUHPLQ SHUIRUPDQFH 5RGJHUV GUDZV DWWHQWLRQ WR WKH SKDOORJRFHQWULF        
GLVFRXUVH LQWULQVLF WR WKH DXGLR GRPDLQ 6KH ZULWHV µ7KH 3RVW¶V FRPPHQWDU\ LPSOLHV           
WKDW >5RFNPRUH@ HQFURDFKHG RQ D SKDOOLF GRPDLQ RI YLUWXRVLW\ DQG WHFKQLFDO PDVWHU\           
 UHDFKLQJ IRU WKH ³YHUWLFDO URG´ ³SHQHWUDWLQJ´ WKH DUHD¶ 5RGJHUV D  7KH            
LQWULQVLF JHQGHUVFULSW RI DXGLR WHFKQRORJ\ FDQ FOHDUO\ EH VHHQ KHUH ZKHUHE\          
5RFNPRUH¶V H[FHSWLRQDO DFKLHYHPHQWV DUH UHLQVFULEHG DQG UHDSSURSULDWHG DV       
PDVFXOLQH

7KLV VROLGLILFDWLRQ RI PDVFXOLQH WHFKQLFDO FRPSHWHQFH UHPDLQV YLVLEOH LQ        
FRQWHPSRUDU\ GLVFRXUVH DV RQH LV RQO\ DEOH WR UHSUHVHQW DQG HQXQFLDWH E\ DGRSWLQJ            
D KHJHPRQLF PDVFXOLQH SHUIRUPDQFH $V D FRQVHTXHQFH SRZHU UHPDLQV        
LQH[WULFDEOH IURP PDVFXOLQLW\ PDLQWDLQLQJ WKH VWUDWD WKDW SHUSHWXDWH H[FOXVLYLW\ DQG         
WKH SDWULOLQHDO FRQWURO RI NQRZOHGJH DFFHVV RXWOLQHG DERYH 5RGJHUV HQFDSVXODWHV         
WKH VLJQLILFDQFH RI D PDVFXOLQH PRQRSRO\ RQ VSHHFK DQG NQRZOHGJH E\ VXJJHVWLQJ           
WKDW 
WKH TXHVWLRQ RI ZKR LV FRXQWHG LQ HOHFWURQLF PXVLF >DQG WKXV PRUH EURDGO\             
DXGLR WHFKQRORJ\@ KLVWRULRJUDSK\ LV LQHYLWDEO\ LQIRUPHG E\ WKH SROLWLFV RI VRFLDO DQG           
SURIHVVLRQDO QHWZRUNV DQG E\ OLPLWHG GHILQLWLRQV DQG VWDQGDUGV RI DFKLHYHPHQW
         
5RGJHUV D  5HWXUQLQJ WR WKH :DVKLQJWRQ 3RVW¶V UHFHSWLRQ RI &ODUD          
5RFNPRUH WKHQ ZH FDQ REVHUYH KRZ 5RFNPRUH¶V DFKLHYHPHQWV ZHUH UHSRVLWLRQHG         
DQG XQGHUVWRRG E\ UHFRUGLVWV DV PDVFXOLQH DFKLHYHPHQWV UHLQIRUFLQJ QRW RQO\ D          
KLHUDUFK\RIFRPSHWHQFHEXWDOVRRQHRISHUFHLYHGJHQGHULGHQWLW\
6SHDNLQJ RI KHU RZQ H[SHULHQFHV ZLWKLQ WKH DXGLR GRPDLQ -HQQ\ 6SDUNV          
:$0 %RDUG 3UHVLGHQW 	 ,%0 6DOHV ([HFXWLYH KDV REVHUYHG KRZ D JHQGHUHG           
KLHUDUFK\RIFRPSHWHQFHDQGSDUWLFLSDWLRQDOVRLQIOXHQFHGKHURZQFDUHHUSDWK

µ, NQHZ WKDW , KDG WR EH EHWWHU  , FRXOGQ¶W MXVW EH DV JRRG DV WKH                
JX\V , KDG WR EH EHWWHU  7KH SLRQHHUV WKDW DOO EURNH WKURXJK ZHUH             
UHDOO\ H[FHSWLRQDO LQ ZKDW WKH\ GLG VR LW ZDV UHDOO\ LPSRUWDQW WR WUDLQ            
IURP D \RXQJ DJH  WKH ULJKW ZD\ 7KHUH ZDVQ¶W WKDW URRP IRU            
H[SHULPHQW >VLF@ EHFDXVH ZKHQ \RX VKRZHG XS  \RX KDG WR EH UHDOO\            
JRRG7KHUHZDVQRJUH\DUHD¶6SDUNV-HQQ\LQ%XURQ

6SDUNV¶ REVHUYDWLRQV SRLQW WR WKH LPEDODQFH ZLWK UHVSHFW WR H[SHFWDWLRQV RI DXGLR           
GRPDLQ SDUWLFLSDQWV LQ SDUWLFXODU ZKHQ RQH FRQVLGHUV WKH PDVFXOLQH PRQRSRO\ RQ          
NQRZOHGJH WKDW HIIHFWLYHO\ SHUSHWXDWHV VXFK DQ LPEDODQFH 5HWXUQLQJ RQH¶V        
DWWHQWLRQ WR WKH SUDFWLFH RI :RPHQ¶V $XGLR 0LVVLRQ KHUH LW EHFRPHV SRVVLEOH WR            
ZLWQHVV KRZ LWV SURJUDPPHV¶ DWWHPSW WR IDFLOLWDWH EURDGHU DFFHVV WR NQRZOHGJH          
ZLWKLQ PDUJLQDOLVHG JURXSV DQG WKXV UHLQVFULEH WKH DXGLR GRPDLQ DV D PRUH           
LQFOXVLYH VSDFH 0RVW QRWDEO\ WKLV FDQ EH VHHQ WR RFFXU WKURXJK ZKDW :LQVWRQ            
UHIHUV WR DV DQ DWWHPSW µWR UHFUHDWH ZKDW , KDG DQG ZK\ WKLQJV ZRUNHG RXW IRU PH¶                
:LQVWRQ 7HUUL LQ %XURQ  ,Q WKH DEVHQFH RI ZLGHVSUHDG NQRZOHGJH          
DFFHVVLELOLW\ D NH\ VLJQLILFDQFH RI :$0 LV LWV DWWHPSW WR FUHDWH ERWK SK\VLFDO DQG             
RQOLQH VSDFHV WKDW 
HQWKXVLDVWLFDOO\ RUJDQL]H ZRPHQ DQG JLUOV WKURXJK        
FRPPXQLW\RULHQWHGHGXFDWLRQDOSURMHFWV
5RGJHUVD

,Q LWV FXUUHQW FRQILJXUDWLRQ :$0 LV H[WHQGLQJ EH\RQG LWV LQLWLDO KLJKHU          
HGXFDWLRQ WDUJHW GHPRJUDSKLF DQG LV HIIHFWLYHO\ HQJDJLQJ ZLWK D PRUH GLYHUVH          
UDQJH RI SDUWLFLSDQWV 1RWDEOH ZLWKLQ :$0¶V ZRUNVKRSV LV *LUOV RQ WKH 0LF µ:$0¶V            
\RXWK SURJUDP ZKLFK IRFXVHV RQ FXOWLYDWLQJ WKH QH[W JHQHUDWLRQ RI ZRPHQ PXVLF           
UHFRUGLQJ DUWLVWV DQG HQJLQHHUV >UHDFKLQJ@ RYHU  PLGGOH DQG KLJK VFKRRO JLUOV D            
\HDU¶ :RPHQ¶V $XGLR 0LVVLRQ D 7KLV WDFNOHV KHDGRQ QRUPDOLVHG        
FRQFHSWLRQV RI DXGLR WHFKQRORJ\ SDUWLFLSDWLRQ WKDW UHTXLUH µ DW OHDVW WKH DFTXLVLWLRQ RI           
WHFKQRORJ\ RI NQRZOHGJH DQG WKH GHOLPLWDWLRQ RI VRPH VSDFH DW KRPH¶ 7RPD] GH            
&DUYDOKR  :RPHQ¶V $XGLR 0LVVLRQ VXEYHUWV WKHVH VXSSRVHG SUHUHTXLVLWHV E\         
RIIHULQJ µIUHH DXGLR HQJLQHHULQJ DQG UHFRUGLQJ DUWV FODVVHV WR ZRPHQ DQG          
ORZLQFRPH JLUOV¶ /DLVVOH  ,Q GRLQJ VR :$0 DOVR LQYDOLGDWHV WKH GRPLQDQW           
SKDOORJRFHQWULF GLVFRXUVH E\ HPSKDVLVLQJ IUHH HGXFDWLRQ RYHU JHDU IHWLVKLVP DQG         
FRQVXPSWLRQ 7KLV HIIHFWLYHO\ UHQHJRWLDWHV ZKDW %HWK &ROHPDQ KDV UHIHUUHG WR DV          
µWKH EDVLF LQWLPLGDWLRQ EHLQJ DIUDLG WR WRXFK VRPHWKLQJ RU WR ILQG LQIRUPDWLRQ¶           
&ROHPDQ %HWK LQ 5RGJHUV D  'HVFULELQJ WKH SURJUDPPHV RQ RIIHU $SULO           
/DLVVOH FRQWLQXHV µWZLFH D ZHHN VL[ PLGGOH VFKRRO JLUOV FRPH WR :$0¶V VWXGLR WR             
ZRUN RQ VHYHUDO VPDOO SURMHFWV WR JHW D IHHO IRU WKH UHFRUGLQJ DUWV 7KH\ FUHDWH              
SRGFDVWV UHFRUG PXVLF DQG HQJLQHHU WKH VRXQG IRU FDUWRRQV :LQVWRQ VD\V WKDW E\            
WKH HQG RI WKH SURJUDP QHDUO\  SHUFHQW RI WKH VWXGHQWV VD\ WKH\ ZDQW WR SXUVXH               
FDUHHUV LQ VFLHQFH DQG WHFKQRORJ\¶ /DLVVOH  7KH VXFFHVV RI WKLV HQGHDYRXU           
KDV EHHQ ERUQH RXW LQ D UHFHQW (OHFWURQLF 0XVLFLDQ SXEOLFDWLRQ WKDW VWDWHV           
µFXUUHQWO\ :$0 KDV PRUH GHPDQG IRU WUDLQLQJ WKDQ WKH\ FDQ FXUUHQWO\ PHHW VR WKH\             
DUH UDLVLQJ PRQH\ WR RIIHU PRUH IUHH WUDLQLQJ FODVVHV VR WKH\ FDQ UHDFK DQ DGGLWLRQDO              
 JLUOV DQG \RXQJ ZRPHQ WKH\ KDYHQ
W EHHQ DEOH WR VHUYH WKLV \HDU¶            
(OHFWURQLF0XVLFLDQ
%\ IRFXVVLQJ LWV UHVRXUFHV RQ HGXFDWLQJ \RXQJ ZRPHQ :$0 HIIHFWLYHO\         
UHLQVFULEHV LWV ORFDO FRPPXQLW\ DV D PRUH LQFOXVLYH VSDFH E\ VXEYHUWLQJ WKH           
GRPLQDQW DXGLR WHFKQRORJ\ GHPRJUDSKLF RI ZKLWHPLGGOHFODVV PDOHV 2XGVKRRUQ       
DQG 3LQFK   0RUH WKDQ WKLV :$0 HVWDEOLVKHV D VSDFH WKDW H[LVWV RXWVLGH             
RI WKH GRPLQDQW PRGHO ZKLOVW VWLOO GUDZLQJ XSRQ LWV UHOHYDQW HSLVWHPHV )RXFDXOW           
 ,W PXVW FHUWDLQO\ EH DFNQRZOHGJHG KRZHYHU WKDW KLJKO\ JHQGHUHG         
VHOIVHJUHJDWLRQ DOVR SRVHV FRQVLGHUDEOH LVVXHV ZLWK UHVSHFW WR WKH VRFLDOLVDWLRQ RI          
ZRPHQ ZLWK UHJDUGV WR WKH ZLGHU DXGLR GRPDLQ ,Q SDUWLFXODU WKH VHJUHJDWLRQ RI            
ZRPHQ DUJXDEO\ SRVHV GLIILFXOWLHV ZKHQ SUHSDULQJ WKHP IRU SUDFWLFH LQ D ODUJHO\           
PDOH GRPLQDWHG LQGXVWU\ 7KLV LV KRZHYHU GXH WR WKH RPQLSUHVHQFH RI D           

SKDOORJRFHQWULF PHDQV RI HQXQFLDWLRQ DV D FRPSRQHQW RI DXGLR WHFKQRORJ\         
GLVFRXUVH 7KXV LW LV DUJXDEOH WKDW UHJDUGOHVV RI LW¶V VHOILPSRVHG LVRODWLRQ ZLWK           
UHVSHFW WR LWV SK\VLFDO WUDLQLQJ SURJUDPPHV DW OHDVW :$0 FKDOOHQJHV WKH GRPLQDQW           
JHQGHUVFULSW DQG WKURXJK HGXFDWLRQ UHLQVFULEHV WKH GLVFRXUVH RI LWV SXSLOV 7KLV LV D            
VLJQLILFDQW ILUVW VWHS LQ FKDOOHQJLQJ ZKDW WKLV WKHVLV KDV GHPRQVWUDWHG DV EHLQJ DQ            
H[FOXVLYH GLVFRXUVH RQ DXGLR WHFKQRORJ\ ,W LV DOVR HVVHQWLDO WKDW RQH UHFRJQLVH           
:$0¶V VWXGLR DV EHLQJ D FRPPHUFLDO IDFLOLW\ DQG DV VXFK DOORZV LWV SXSLOV WR JDLQ              
YDOXDEOH H[SHULHQFH ZLWK PDQ\ FOLHQWV UHJDUGOHVV RI WKHLU SHUFHLYHG RU DFWXDO          
JHQGHU LGHQWLW\ DQG WKXV WR VROLGLI\ WKHLU VNLOOV WKURXJK XQPHGLDWHG UHDOZRUOG          
FRQGLWLRQV $ IXUWKHU SHUWLQHQW TXHVWLRQ ZLWK UHVSHFW WR VHOIVHJUHJDWLRQ FRQFHUQV WKH          
QHFHVVLW\ RI WUDLQLQJ ZRPHQ UHFRUGLVWV VHSDUDWHO\ $ FRPSDULVRQ ZLWK WKH LQIOXHQWLDO          
ZRUN RI 3DXOD :ROIH KHUH VHUYHV WR KLJKOLJKW WKH VLJQLILFDQFH RI FUHDWLQJ GHGLFDWHG            
VSDFHV IRU ZRPHQ WR HQJDJH ZLWK DXGLR WHFKQRORJ\ 2Q WKLV SRLQW :ROIH GLVFXVVHV            
WKH SHUVLVWHQW PDVFXOLQH JHQGHUVFULSW RI DXGLR WHFKQRORJ\ DUWLIDFWV DV ZHOO DV VWXGLR           
VSDFHDQGRYHUDOOGLVFRXUVH
-XVW DV :RPHQ¶V $XGLR 0LVVLRQ KDV WKH SRWHQWLDO WR UHLQVFULEH PRUH          
ORFDOLVHG DQG RIWHQ FORVHG FRPPXQLWLHV :ROIH DFNQRZOHGJHV WKDW WKH        
PDVVLILFDWLRQ RI DXGLR WRROV PD\ HQDEOH ZKDW VKH WHUPV FUHDWLYLW\ LQ WRWDO VROLWXGH            
2QWKLVWRSLFVKHZULWHV

µ, DP QRW FODLPLQJ WKDW FUHDWLYLW\ HQDFWHG LQ LVRODWLRQ LV D          
FKDUDFWHULVWLF JHQGHUHG IHPDOH  +RZHYHU WKH DFNQRZOHGJHPHQW      
WKDW D ZRPDQ¶V FRQILGHQFH LQ KHU WHFKQLFDO DELOLWLHV PD\ EH         
VLJQLILFDQWO\ LQIOXHQFHG E\ WKH PDOH GRPLQDWHG FRQWH[W RI WKH        
FRPPHUFLDO VWXGLR  VWUHQJWKHQV WKH DUJXPHQW IRU D ZRPDQ WR         
GHYHORS FRQILGHQFH LQ WKLV ZD\ 7KH FUHDWLYH UHWUHDW LV DZDUGHG         
IXUWKHU SHUWLQHQFH ZKHQ VHW DJDLQVW WKH GXDO LPSDFW RI WKH         
PDUJLQDOLVHG VWDWXV RI ZRPHQ ZRUNLQJ LQ PDOH GRPLQDWHG JHQUHV          
WKH SDUWLFXODU VLJQLILFDQFH IRU WKH ZRPHQ VWXGLHG KHUH LV WKDW LW KDV           
DOORZHG WKRVH ZKR KDYH FKRVHQ WR WUDQVIHU WKHLU ZRUN WR D FRPPHUFLDO           
VWXGLRWRFLUFXPQDYLJDWHSRWHQWLDOLQWLPLGDWLRQ¶:ROIH

6KHFRQWLQXHVWRVXJJHVWWKDW

µ7DNLQJ FRQWURO RI RQH¶V VRXQG LQ D VWXGLR RI RQH¶V RZQ PD\ RQO\            
SURYLGH D WHPSRUDU\ DOEHLW SRZHUIXO ³HVFDSH´ IRU D ZRPDQ DUWLVW IURP          
WKH FRQVWUDLQLQJ SHUFHSWLRQV LPSRVHG E\ KHU ³VHWWLQJ´  , DP QRW          
VXJJHVWLQJ WKDW ZRPHQ ZKR PD\ QRW EH LQYROYHG LQ WKH SURGXFWLRQ RI           
WKHLU ZRUN DUH QRW VWLOO PDNLQJ VLJQLILFDQW VWULGHV :KDW , DUJXH UDWKHU           
LV WKDW WKH VWHDG\ ULVH LQ VHOISURGXFWLRQ SUDFWLFHV DPRQJVW ZRPHQ QRW          
RQO\ SRLQWV WR DUWLVWLF DQG FDUHHU SRWHQWLDO IRU WKH LQGLYLGXDO EXW PD\           

DOVR VHUYH WR DGGUHVV DQ LQKHULWHG JHQGHU LPEDODQFH LQ WKH ILHOG¶          
:ROIH

+HUH :ROIH SRLQWV WR WKH SXEOLFSULYDWH GLYLGH WKDW LV PDLQWDLQHG ZLWKLQ WKH DXGLR            
WHFKQRORJ\ GRPDLQ ,W LV VXJJHVWHG WKDW D SHUVRQDOLVHG UHFRUGLQJ VSDFH ZLWKLQ WKH           
KRPH ZRPHQ¶V WUDGLWLRQDOO\ VFULSWHG DUHQD ZKLOVW UHLQIRUFLQJ QRUPDOLVHG       
JHQGHUVFULSWV QRQHWKHOHVV IDFLOLWDWHV JUHDWHU DFFHVVLELOLW\ WR DUWLIDFWV DQG WKXV        
NQRZOHGJH WKURXJK DVVRFLDWLRQ $V PXFK DV :$0 LV DWWHPSWLQJ WR VRFLDOLVH ZRPHQ           
DQG WKRVH ZKR LGHQWLI\ DV QRQPDVFXOLQH DURXQG WHFKQRORJ\ DW DQ HDUOLHU DJH E\            
FUHDWLQJ GHGLFDWHG VDIH DOEHLW VHOIVHJUHJDWHG VSDFHV :ROIH LV VXJJHVWLQJ WKDW E\          
HPEUDFLQJ WKH QLQHWHHQWK FHQWXU\ QRWLRQ RI GRPHVWLF LVRODWLRQ SULYDWH VSDFH FDQ EH           
HIIHFWLYHO\ KDUQHVVHG WR VLPLODUO\ DOORZ IRU WKLV VRFLDOLVDWLRQ WR RFFXU :ULWLQJ RQ WKLV            
FRQFHSW RI DXGLR WHFKQRORJ\ DQG WKH SULYDWH VSKHUH 7KpEHUJH KDV REVHUYHG WKH           
IROORZLQJ µ7KH KRPH KDV EHHQ WKH WUDGLWLRQDO VLWH RI IHPDOH PXVLFPDNLQJ EXW DV            
WKH LQVWUXPHQW PDQXIDFWXUHUV DQG WKH PDJD]LQHV KDYH WXUQHG WKHLU DWWHQWLRQ WRZDUG          
EXLOGLQJ D ³KRPH VWXGLR´ WKHUH KDV EHHQ D QRWLFHDEOH ODFN RI IHPDOH RU IDPLO\             
SDUWLFLSDWLRQ LQ WKLV SURMHFW¶   7KLV ODFN RI IHPDOH SDUWLFLSDWLRQ LV           
7KpEHUJH DUJXHV URRWHG LQ WKH PDUNHWLQJ RI WHFKQRORJ\ WKDW FRQVLVWHQWO\ SULYLOHJHV          
WKH PDVFXOLQH   ,W LV QHFHVVDU\ WR SRLQW RXW KHUH WKDW 7KpEHUJH KLPVHOI LV              
XQDEOH WR HVFDSH WKH GRPLQDQW SKDOORJRFHQWULF RUGHU DV FDQ EH VHHQ E\ KLV            
UHODWLYLVDWLRQ RI WKH ZRPDQ ZLWK IDPLO\ 7KpEHUJH H[SOLFLWO\ FUHDWHV XQQHFHVVDU\         
OLQNV EHWZHHQ WKH FRQFHSWV RI ZRPDQ DQG IDPLO\ DQG LQ GRLQJ VR QRW RQO\ DUH              
WKHVHFRQFHSWVHTXDWHGEXWDOVRWKRXJKWWRH[LVWRQO\LQUHODWLRQWRRQHDQRWKHU
:KHQ DWWHPSWLQJ WR UHFRQFLOH WKH WH[WV RI :ROIH DQG 7KpEHUJH DV ZHOO DV            
WKH SUDFWLFH RI :$0 WKHQ RQH
V DWWHQWLRQ LV LPPHGLDWHO\ GUDZQ WR WKH TXHVWLRQ RI             
YLVLELOLW\ DQG WKXV DOVR UHSUHVHQWDWLRQ DQG HQXQFLDWLRQ &RQVLGHULQJ ZKDW ERWK         
7KpEHUJH DQG 5RGJHUV KDYH DUJXHG WR EH D IXQGDPHQWDO ODFN RI ZRPHQ¶V           
LQYROYHPHQW LELG RU DSSURSULDWH UROH PRGHOV 5RGJHUV D  , DUJXH WKDW           
WKRVH ZKR IDLO WR HQXQFLDWH XVLQJ WKH GRPLQDQW SKDOORJRFHQWULF VFULSW DUH UHQGHUHG           
LQYLVLEOH 0RUH WKDQ WKLV WKH\ DUH REMHFWLILHG IROORZLQJ WKH ZRUN RI 1XVVEDXP           
RXWOLQHG LQ &KDSWHU )LYH   7KH YHU\ DEVHQFH RI ZRPHQ IURP WKH SXEOLF             
VSKHUH RI WKH DXGLR GRPDLQ DUJXDEO\ SHUSHWXDWHV LVVXHV FRQFHUQLQJ DFFHVVLELOLW\         
DV WKHUH DUH IHZ RSSRUWXQLWLHV RU UHOHYDQW GHPRJUDSKLFV WR FKDOOHQJH DQG WKHQ           
UHLQVFULEH WKH HQXQFLDWLYH IXQFWLRQ DQG DOORZ IRU DOWHUQDWLYH SHUIRUPDQFHV ,Q         
FRQWUDVW WR WKLV YLHZ KRZHYHU :ROIH EULQJV LQWR TXHVWLRQ ZKHWKHU RU QRW LVRODWLRQ            

DQG H[FOXVLRQ IURP WKH FRPPXQLWLHV RI DXGLR SURGXFWLRQ VKRXOG QHFHVVDULO\ EH VHHQ           
DVEHLQJWRZRPHQ
VGHWULPHQW6KHSRLQWVWRZKDWVKHWHUPVD

µ³3RZHUIXO DUHQD´ LQ UHVSRQVH WR ZKDW FDQ EH GHVFULEHG DV DQ          
H[FOXVLRQ IURP WKH ILHOG RI PXVLF SURGXFWLRQ 7KH VWDWH RI LVRODWLRQ          
H[SHULHQFHG LV H[SUHVVHG DV EHLQJ LPEXHG ZLWK SRVLWLYH UDWKHU WKDQ         
QHJDWLYH FRQQRWDWLRQV DQG WKH SULYDWH VSDFH WKH KRPH VWXGLR LV         
UHQGHUHG D VLWH QRW RI PDUJLQDOLW\ EXW UDWKHU RQH RI FUHDWLYLW\ DQG           
VXEVHTXHQWHPSRZHUPHQW¶:ROIH

+HUH :ROIH LV HIIHFWLYHO\ VXEYHUWLQJ WKH QHJDWLYH SHUFHSWLRQV RI H[FOXVLYLW\         
SUHVHQWHG WKXV IDU ,Q SUHYLRXV FKDSWHUV , KDYH H[DPLQHG KRZ PHQ HVVHQWLDOO\           
UHDSSURSULDWHG DQG UHLQVFULEHG DXGLR WHFKQRORJLHV LQ RUGHU WR VWUHVV WUDGLWLRQDOO\         
KHOG YDOXHV RI PDVFXOLQH FRPSHWHQFH DQG WHFKQLFDO LQJHQXLW\ DQG LQ GRLQJ VR           
UHFODLPHG GRPHVWLF VSDFHV ZKLFK ZHUH µJHQGHUHG DV PDVFXOLQH¶ .HLJKWOH\          
 7KH SUDFWLFH :ROIH HQFRXUDJHV PLJKW WKHUHIRUH EH VHHQ DV D UHDFWLRQ DJDLQVW            
DQG D UHFODPDWLRQ RI ZURQJO\ DWWULEXWHG EXW QRQHWKHOHVV GHVLJQDWHG YLD         
SKDOORJRFHQWULVP GRPHVWLF WHUULWRU\  6KH IXUWKHU VWDWHV WKDW D µFRQQHFWLRQ PLJKW         
EH VHHQ KHUH EHWZHHQ WKH OHDUQLQJ SUHIHUHQFHV RI \RXQJ IHPDOH VWXGHQWV DQG           
IHPDOH DUWLVWV ZKR ZLWK DQ DUWLVWLF YLVLRQ LQ SODFH WKDW WKH\ ZDQW WR H[HFXWH DUH              
PRWLYDWHG WR ³WDNH WKH WLPH WR OHDUQ WKLV VWXII´ DZD\ IURP PL[HG JHQGHU            
HQYLURQPHQWVZKHUHSRWHQWLDOSUREOHPVFDQVWLOOEHHQFRXQWHUHG¶:ROIH
7KH SUREOHPDWLF QDWXUH RI PL[HG JHQGHU HQYLURQPHQWV LV FHQWUDO WR DQ          
XQGHUVWDQGLQJ RI QRW RQO\ WKH JHQHUDOLVHG DXGLR GRPDLQ EXW DOVR :RPHQ¶V $XGLR           
0LVVLRQ DQG LWV GHFLVLRQ WR FDWHU WR DQ DOPRVW H[FOXVLYHO\ IHPDOH DXGLHQFH XVLQJ            
GHGLFDWHG VSDFHV ,W LV XVHIXO WKHUHIRUH WR WXUQ RXU DWWHQWLRQ WR WKH DXGLR GRPDLQ DW              
ODUJH ZKHUH PL[HG JHQGHU LQWHUDFWLRQV FRQWLQXH WR SHUSHWXDWH DQ H[FOXVLYH PRGHO          
RISDUWLFLSDWLRQ
'LVFXVVLQJ KHU RZQ LPSOHPHQWDWLRQ RI DXGLR ZRUNVKRSV 5HNKD 0DOKRWUD        
VWDWHV WKDW µDOO , QHHG LV RQH JX\ LQ WKH ZRUNVKRS DQG ILIWHHQ ZRPHQ DQG KH¶V XS                
IURQW DQG FHQWHU¶ 0DOKRWUD 5HNKD LQ 5RGJHUV D  0DOKRWUD FRQWLQXHV          
E\ UHIHUULQJ WR DQ LQWURGXFWRU\ '- ZRUNVKRS VKH UDQ IRU ZRPHQ ZKRVH DXGLHQFH            
FRQVLVWHG SULPDULO\ RI PHQ PDQ\ RI ZKRP ZKHQ DVNHG DGPLWWHG WKH\ ZHUH DOUHDG\            
'-V µ, UHDOO\ IHOW OLNH >WKH PHQ¶V SUHVHQFH@ ZDV PRUH DERXW WHVWLQJ >ZRPHQ
V@            
NQRZOHGJH WKDQ JDLQLQJ DQ\WKLQJ $QG , IHOW , PDGH LW FOHDU WKHUH ZKHQ , VDLG µ2K               
7KHZRUNRIPDQ\SLRQHHULQJZRPHQPXVLFLDQVKDVEHHQIDFLOLWDWHGSUHFLVHO\WKURXJKWKH
DGRSWLRQRUUHDSSURSULDWLRQRIGRPHVWLFVWXGLRVSDFHQRWDEO\.DWH%XVKDQG,PRJHQ+HDS

\RX MXVW ZDQQD NQRZ LI ZH NQRZ ZKDW WKH IXFN ZH¶UH WDONLQJ DERXW¶ LELG 2I              
VLJQLILFDQFH KHUH LV KRZ WKH PDOH SDUWLFLSDQWV FRQWHVWHG WKH DUWLFXODWLRQ RI          
NQRZOHGJH WKURXJK WKHLU SK\VLFDO SUHVHQFH DORQH &RQVLGHULQJ WKH ZRUN RI :ROIH          
DQG :$0 KHUH WKHQ WKH FUHDWLRQ RI GHGLFDWHG IHPDOH VSDFHV FDQ EH VHHQ WR             
VXEYHUW WKLV LQLWLDO LPSHGLPHQW WR ZRPHQ¶V SDUWLFLSDWLRQ DV DW WKH YHU\ OHDVW           
ZRPHQ¶V DXWKRULW\ LV OHQW OHJLWLPDF\ DQG UHSUHVHQWHG 7KH VLJQLILFDQFH RI D          
PDVFXOLQH FRQFHSWLRQ DQG DUWLFXODWLRQ RI NQRZOHGJH KDV DOVR EHHQ UHFRJQLVHG DV          
RFFXUULQJ LQ FODVVURRP HQYLURQPHQWV E\ 3DPHOD = >3DPHOD 5XWK %URRNV@ 6KH          
VWDWHV µ,¶YH WDNHQ WKHVH FODVVHV DQG DOO WKH PHQ JDWKHU DURXQG DQG WKH\ ZRQ¶W OHW              
\RX WRXFK DQ\WKLQJ RU WKH\ PDNH \RX IHHO VWXSLG  WKH\ FDQ¶W QRW NQRZ WHFKQLFDO              
VWXII DQG LI WKH\ GRQ¶W LW¶V VR HPEDUUDVVLQJ IRU WKHP¶ = 3DPHOD LQ 5RGJHUV D              
 7KH QHFHVVLW\ RI WHFKQLFDO PDVWHU\ LV ERUQH RXW KHUH LQ WKDW RQH
V PDVFXOLQLW\             
LV FRQVWDQWO\ XQGHU VFUXWLQ\ DQG EURXJKW LQWR TXHVWLRQ LI WKH KHJHPRQLF JHQGHUVFULSW           
LV FRPSURPLVHG VRPHKRZ $ IDLOXUH WR NQRZ RU DFW µFRUUHFWO\¶ LV PHW ZLWK H[FOXVLRQ             
RU DW WKH YHU\ OHDVW GHULVLRQ 6XFK SUDFWLFHV KDYH EHHQ DFNQRZOHGJHG E\ .HOOH\            
%HYLQ ZKR GUDZV DWWHQWLRQ WR WKH KHWHURQRUPDWLYH P\WK RI PDVFXOLQH VH[XDO          
GRPLQDQFH DQG IHPLQLQH SDVVLYLW\ DV UHIOHFWHG LQ WKH VH[XDOLVDWLRQ RI ZRPHQ¶V          
NQRZOHGJHLQWKHIROORZLQJSDVVDJH

µ.ULVWLQ GRHV VRPH SUHWW\ DPD]LQJ ZRUN LQ 0$;063 DQG , WKRXJKW          
WKDW FDPH WKURXJK LQ RXU WDON  DIWHU >IROORZLQJ D WHFKQLFDO PLVKDS           
QRW RI WKHLU RZQ GRLQJ@ LQ WKH TXHVWLRQDQGDQVZHU VRPH JX\ ZDV          
OLNH , VHH &DOLIRUQLD JLUOV OLNH WR JHW IXFNHG E\ WKHLU WHFKQRORJ\ +LV            
PHDQLQJ DQG WRQH LQGLFDWHG WKDW ZH ZHUH LQHSW ZLWK RXU JHDU DQG WKDW            
ZHHQMR\HGEHLQJLQHSW¶%HYLQ.HOOH\LQ5RGJHUVD

7KH RYHUW VH[XDOLVDWLRQ RI ZRPHQ SDUWLFLSDQWV KHUH LV GHPRQVWUDWLYH RI WKH SRZHU           
LQ WKLV LQVWDQFH VH[XDO SRZHU WKDW NQRZOHGJH DWWULEXWHV WR D PDVFXOLQH          
SHUIRUPDQFH RYHU DQG DERYH RWKHU PDUJLQDOLVHG JURXSV :KLOVW WKLV PD\ EH          
FRQVLGHUHG D VRPHZKDW H[WUHPH H[DPSOH WKH LPSRUWDQFH RI NQRZOHGJH WR         
PDVFXOLQH VLJQLILFDWLRQ ZLWKLQ WKH DXGLR GRPDLQ KDV DOVR EHHQ UHFRJQLVHG DV          
RFFXUULQJLQDOHVVRYHUWFDSDFLW\
'LVFXVVLQJ WKHLU UHFHQW DWWHQGDQFH DW DQ DXGLR FRQIHUHQFH $PHULFDQ        
HOHFWURFODVK JURXS /H 7LJUH GUHZ DWWHQWLRQ WR WKH DUWLFXODWLRQ RI NQRZOHGJH LQ           
UHODWLRQ WR JHDU IHWLVKLVP µ$ ZKLOH DJR >ZH@ ZHQW WR WKLV SDQHO GLVFXVVLRQ  LW ZDV               
IRXU RU ILYH JX\V DOO ZKLWH DOO LQ WKHLU HDUO\ WKLUWLHV  EXW ZKDW ZDV PRUH VWULNLQJ                
ZDV WKDW ZKDW WKH\ KDG WR VD\ ZDV VR KRPRJHQRXV ,W ZDV SVHXGRWKHRUHWLFDO VWXII             

 LW ZDV UHDOO\ IHWLVKL]HG¶ /H 7LJUH LQ 5RGJHUV D  7KLV H[DPSOH QRW RQO\              
GUDZV DWWHQWLRQ WR NQRZOHGJH DV DQ LPSHGLPHQW WR SDUWLFLSDWLRQ EXW DOVR WR WKH            
KRPRJHQRXV GHPRJUDSKLF RI WKH DXGLR GRPDLQ LWVHOI 2Q WKLV YHU\ LVVXH 0DJJL           
3D\QH KDV REVHUYHG µ:KHQ , JR WR WKH $XGLR (QJLQHHULQJ 6RFLHW\ PHHWLQJV  DQG             
WKDW¶V MXVW D VPDOO IDFHW RI LW  EXW VWLOO ,¶P VHHLQJ RQH RU WZR ZRPHQ LQ D URRP RI ILIW\                    
SHRSOH DQG WKHUH DUH YHU\ IHZ SHRSOH RI FRORU¶ 3D\QH 0DJJL LQ 5RGJHUV D             
 7KH µLQWHUVHFWLRQDOLW\¶ &UHQVKDZ  RI UDFH DQG JHQGHU KDV DOVR EHHQ QRWHG            
E\ (ULFNVRQ LQ UHODWLRQ WR DXGLR FRPPXQLWLHV ,Q WKH IROORZLQJ H[DPSOH KH REVHUYHV            
WKH PDUJLQDOLVDWLRQ RI DQ\ JURXS RWKHU WKDQ WKH ZKLWH PLGGOHFODVV PDOH DQG PRUH            
WKDQ WKLV GHFRQVWUXFWV KRZ KLV RZQ FRQIRUPLW\ WR WKLV KHJHPRQLF PDVFXOLQH          
SHUIRUPDQFH OHQGV KLPVHOI FUHGLELOLW\ LQ WKH DEVHQFH RI DQ\ µOHJLWLPDWH¶ GRPDLQ          
DZDUHQHVV

µ:RUNLQJ DW WKH LQWHUVHFWLRQ RI PXVLF WHFKQRORJ\ DQG SROLF\ PHDQV         
UHFNRQLQJ ZLWK WKH IDFW WKDW HDFK RI WKHVH WKUHH DUHQDV FDUULHV LWV RZQ            
RQJRLQJ EDWWOHV ZLWK VH[LVP DQG UDFLVP :KDW WKLV PHDQV IRU PH DV D            
ZKLWH FROOHJHHGXFDWHG PDQ LV P\ RSLQLRQV DUH LPPHGLDWHO\ JLYHQ DQ         
DVVXPHG OHJLWLPDF\ LQ PDQ\ IRUXPV , FDQ RSLQH DERXW WHFKQRORJLFDO         
LVVXHV LQ PXVLF DQG SROLF\ DQG QR RQH ZLOO SDWURQL]LQJO\ DVN PH           
ZKHWKHU , NQRZ KRZ WR FRGH  , PD\ QRW EH DEOH WR RYHUVLPSOLI\             
FRPSOH[ G\QDPLFV EXW DW OHDVW , ORRN OLNH DQ ³H[SHUW´¶ (ULFNVRQ          


+HUH (ULFNVRQ KLJKOLJKWV WKH KLJKO\ UHJXODWHG KHJHPRQLF PDVFXOLQH JHQGHUVFULSW        
WKDW FKDUDFWHULVHV WKH DXGLR GRPDLQ +LV PDVFXOLQH SHUIRUPDQFH SXUSRVHIXO RU QRW          
JUDQWV KLP OHJLWLPDF\ DQG FUHGLELOLW\ :H PXVW FRQVLGHU KRZHYHU WKDW ZKHQHYHU          
WKHUH H[LVWV D QRUPDOLVHG FRQFHSWLRQ RI D XVHU RU SDUWLFLSDQW WKHQ WKHUH DUH            
QHFHVVDULO\ DOVR GHYLDQWV DOO RI ZKRP DUH HIIHFWLYHO\ H[FOXGHG 7KH HDVH ZLWK ZKLFK            
(ULFNVRQ LV DEOH WR LQWHJUDWH KLPVHOI DQG µDFTXLUH WKH GRPDLQ¶ DUH WKXV DW WKH YHU\              
OHDVW GHPRQVWUDWLYH RI WKH RIWHQ LQVXUPRXQWDEOH EDUULHUV WKDW IDFH PDUJLQDOLVHG         
GHPRJUDSKLFV7KRPSVRQDQG0F,QW\UH
7KH ODFN RI UHSUHVHQWDWLRQ RXWVLGH RI WKH GRPLQDQW ZKLWH PLGGOHFODVV PDOH          
PRGHO LV RQH RI WKH NH\ LVVXHV RI DFFHVVLELOLW\ WKDW :RPHQ¶V $XGLR 0LVVLRQ DWWHPSWV             
WR DGGUHVV DV HYLGHQFHG E\ LWV GLYHUVLW\ VWDWHPHQW DV SUHYLRXVO\ GLVFXVVHG DV           
ZHOO DV LWV 6RXQGFKDQQHO WUDLQLQJ SURJUDPPH 6RXQGFKDQQHO LV DQ RQOLQH         
SURJUDPPH ZKRVH DLP LV µWR PDNH KLJK TXDOLW\ FROOHJHOHYHO WUDLQLQJ DFFHVVLEOH WR           
HYHU\RQH VR WKDW WKH SURIHVVLRQDO DXGLR DQG UHFRUGLQJ LQGXVWULHV ZLOO EHFRPH PRUH           
JHQGHU DQG UDFLDOO\ EDODQFHG¶ 6RXQGFKDQQHO D 7KHUHIRUH ZKLOVW :$0¶V        

RQVLWH HGXFDWLRQDO SURJUDPPHV DUH WDLORUHG VSHFLILFDOO\ WR ZRPHQ DQG DUH WKXV          
VHOIVHJUHJDWHG µDOO RI RXU RQOLQH WUDLQLQJ PDWHULDOV DUH >DYDLODEOH WR@ HYHU\ERG\ QRW           
MXVW IRU ZRPHQ¶ :LQVWRQ LQ 6KDUNH\  ,Q DGGLWLRQ :$0 DOVR RIIHUV µD            
FROOHFWLRQ RI HWH[WERRNV RQOLQH 7KDW UHDFKHV PHQ DQG ZRPHQ DQG LW UHDFKHG           
DERXW  VWXGHQWV LQ  FRXQWULHV ODVW \HDU¶ :LQVWRQ LQ )DUOH\  +HUH RQH             
FDQ REVHUYH KRZ :$0 LV QRW RQO\ DWWHPSWLQJ WR HVWDEOLVK GHGLFDWHG          
VHOIVHJUHJDWHG VDIH VSDFHV IRU ZRPHQ WR LQLWLDOO\ HQJDJH LQ GLVFRXUVH VXUURXQGLQJ          
DXGLR WHFKQRORJ\ EXW DOVR UHLQVFULEH WKH YHU\ HGXFDWLRQDO PDWHULDOV WKDW VR RIWHQ           
SHUSHWXDWH D KHJHPRQLF SKDOORJRFHQWULF GLVFRXUVH %\ JLYLQJ D YRLFH WR WKRVH ZKR           
GHYLDWH IURP WKH GRPLQDQW JHQGHUVFULSW :$0 LV IDFLOLWDWLQJ GRPDLQ UHLQVFULSWLRQ E\          
DOORZLQJ DOWHUQDWLYH SHUIRUPDQFHV WR HPHUJH WKDW DUH UHSUHVHQWDWLYH RI WKH EURDGHU          
DFFHVVLELOLW\ WKDW PDVVLILHG WHFKQRORJLFDO DUWLIDFWV FDQ IDFLOLWDWH $V , KDYH DUJXHG          
SUHYLRXVO\ KRZHYHU LW LV QRW RQO\ DFFHVV WR WHFKQRORJ\ DQG NQRZOHGJH WKDW LV            
LPSHGHG E\ D KHJHPRQLF PDVFXOLQH GLVFRXUVH EXW DOVR ZKDW ZH FDQ GHVFULEH DV            
µSDUWLFLSDQW UHWHQWLRQ¶ LQ UHODWLRQ WR PDUJLQDOLVHG JURXSV 'LVFXVVLQJ WKLV LVVXH ZLWK          
UHVSHFWWRWKHJRDOVRI:RPHQ¶V$XGLR0LVVLRQ7HUUL:LQVWRQVWDWHVWKDW

µ0RVWO\ ZKDW ZH¶UH ZRUNLQJ RQ LV FRPPXQLFDWLQJ ZLWK VFKRROV KRZ         
WKH\ FDQ DWWUDFW ZRPHQ WR WKHLU SURJUDP DQG WKHQ UHWHQWLRQ ,W¶V          
PRVWO\ WKDW UHWHQWLRQ LV WKH SUREOHP LW¶V QRW DFWXDOO\ JHWWLQJ WKHP LQWR           
WKH SURJUDP  ,I ZRPHQ IRU LQVWDQFH DUH HQWHULQJ D SURJUDP ZKHUH           
WKHUH¶V QR IHPDOH IDFXOW\ RU WKHUH DUHQ¶W D ORW RI ZRPHQ LQ WKHLU            
SURJUDP WKDW¶V JRLQJ WR EH GLIILFXOW IRU UHWHQWLRQ 6R KDYLQJ PDWHULDOV          
WKDW IHDWXUH ZRPHQ WKDW DUH QDUUDWHG E\ ZRPHQ«WKDW JLYHV D IHPDOH          
SUHVHQFH LQ WKH FODVVURRP 7KDW WHQGV WR NHHS ZRPHQ LQ WKH          
SURJUDP¶:LQVWRQLQ)DUOH\

%\ SURYLGLQJ IHPDOH UHSUHVHQWDWLRQ :$0 GHVWDELOLVHV WKH QRUPDWLYH FRQFHSWLRQ RI         
DQ DXGLR GRPDLQ SDUWLFLSDQW DQG WKXV HQFRXUDJHV IXUWKHU RSSRUWXQLWLHV IRU ZRPHQ LQ           
DXGLR 0RUH WKDQ WKLV LW HQFRXUDJHV SDUWLFLSDWLRQ ZLWKLQ WKH µSXEOLF¶ DXGLR GRPDLQ DV            
HYLGHQFHG E\ LWV FRPPXQLW\ IRFXVVHG SURMHFWV DQG SK\VLFDO SUHVHQFH DV D UHFRUGLQJ           
VWXGLR WKDW LV RSHQ WR HYHU\RQH 7KLV VWDQGV LQ FRQWUDVW WR WKH ZRUN RI :ROIH                
GLVFXVVHG HDUOLHU ZKHUH DQ DUJXPHQW LQ IDYRXU RI µSULYDWH¶ GRPDLQ UHDFTXLVLWLRQ LV           
LQVWHDGSUHVHQWHG
3DXOD :ROIH DUJXHV WKDW LVRODWLRQ ZLWKLQ WKH SULYDWH VSKHUH VKRXOG EH          
FRQVLGHUHG DV FUHDWLQJ VDIH VSDFHV ZLWKLQ ZKLFK ZRPHQ DUH DEOH WR H[HUFLVH           
JUHDWHU FUHDWLYH FRQWURO DQG DUH WKXV FDSDEOH RI GRPDLQ DFTXLVLWLRQ +RZHYHU ZH           
PXVW UHFRJQLVH WKDW WKHVH LVRODWHG SDUWLFLSDQWV QHYHUWKHOHVV KDYH WR FRQIRUP WR WKH           

HQXQFLDWLYH IXQFWLRQ RI WKH GRPDLQ LQ RUGHU WR DWWDLQ RU SHUIRUP D OHYHO RI NQRZOHGJH              
DQG VNLOO GHHPHG QHFHVVDU\ WR SDUWLFLSDWH E\ WKH KHJHPRQLF PDVFXOLQH PDMRULW\ %\           
WKLV , PHDQ WKDW ZKLOVW LVRODWLRQ DQG VROLWDU\ OHDUQLQJ DUH EHQHILFLDO LQ FUHDWLQJ            
GLVWDQFH IURP SUREOHPDWLF RIWHQ HOLWLVW H[FOXVLYH DQG VH[LVW UHPDUNV DQG         
FRPPXQLWLHV WKHVH YHU\ VDPH DUHQDV DUH RQO\ HPSRZHULQJ WR WKH H[WHQW WKDW WKH\            
DOORZ RQH WLPH DQG VSDFH WR XOWLPDWHO\ FRQIRUP WR DUELWUDU\ SUHFRQFHSWLRQV RI WKH            
GRPDLQ DV HVWDEOLVKHG E\ RWKHU UHFRUGLVWV ,Q FRQWUDVW :RPHQ¶V $XGLR 0LVVLRQ FDQ           
EH VHHQ WR FKDOOHQJH WKHVH SUHFRQFHSWLRQV LQ D SDUWLDOO\ VHOIVHJUHJDWHG EXW          
QRQHWKHOHVV SXEOLF DUHQD DQG WKXV VXEYHUW LQVWLWXWLRQDOLVHG GLVFRXUVH DQG SUDFWLFH         
7KLV LV QRW WR VXJJHVW WKDW VROLWDU\ SUDFWLFH LV D OHVV ZRUWK\ HQGHDYRXU EXW UDWKHU              
WKDW WKURXJK LWV SUHVHQFH DW PL[HG JHQGHU WUDGH VKRZV IRUXPV DQG LWV RZQ            
UHFRUGLQJ VWXGLR :$0 H[LVWV LQ ODUJHO\ SXEOLF VSDFH DQG WKXV DIIRUGV SHUFHSWLELOLW\           
WRQRQPDVFXOLQHSDUWLFLSDWLRQLQWKHKRSHRIDIIHFWLQJQRUPDOLVDWLRQ
7KH VXFFHVVHV RI :RPHQ¶V $XGLR 0LVVLRQ LQ WKLV HQGHDYRXU KDYH DWWUDFWHG          
VXSSRUW IURP ZLWKLQ WKH LQGXVWU\ LWVHOI LQFOXGLQJ VHYHUDO SURPLQHQW PDQXIDFWXUHUV         
DQG SULQW PHGLD WH[WV DOO RI ZKRP KDYH RIIHUHG GRQDWLRQV LQ VRPH IRUP 7HUUL             
:LQVWRQ VWDWHV µ:H¶YH EHHQ H[WUHPHO\ OXFN\ WKDW DOO RI WKH JHDU LQ RXU VWXGLRV KDV              
EHHQ GRQDWHG E\ PDQXIDFWXUHUV  ZH¶YH MXVW KDG DPD]LQJ VXSSRUW¶ :LQVWRQ LQ           
6KDUNH\  ,Q DQRWKHU LQWHUYLHZ VKH UHFDOOV µ:H¶YH EHHQ YHU\ IRUWXQDWH LQ WKDW            
D ORW RI WKH WUDGH PDJD]LQHV«3UR 6RXQG 1HZV 0L[ 0DJD]LQH (OHFWURQLF 0XVLFLDQ           
7DSH 2S«WKH\ GRQDWH DGV 6R ZH KDYH DGVSDFH OLNH LQ WKH $(6 GDLO\ ZH ZHUH              
JLYHQ IUHH DGVSDFH¶ :LQVWRQ LQ )DUOH\  :KLOVW WKH VXSSRUW DQG FRQWULEXWLRQV           
RI LQGXVWU\ PDQXIDFWXUHUV DQG WH[WV LV D VWHS LQ WKH ULJKW GLUHFWLRQ , DUJXH WKDW LW LV                
RQO\ WKURXJK WKH UHLQVFULSWLRQ RI WKH GRPLQDQW DXGLR GRPDLQ GLVFRXUVH WKDW JUHDWHU           
LQFOXVLYLW\ FDQ EH IDFLOLWDWHG 7HUUL :LQVWRQ KDV VWDWHG µ,I :$0 KDG WR JR DZD\ WKDW              
ZRXOG EH JUHDW ,¶G KDYH QR SUREOHP ZLWK WKDW¶ :LQVWRQ LQ %XURQ  +RZHYHU             
DV P\ UHVHDUFK KDV GHPRQVWUDWHG WKH KRPRJHQHLW\ RI DXGLR FRPPXQLWLHV RIWHQ          
HQJHQGHUV H[FOXVLYLW\ DQG ZKLOVW LW PD\ QRW EH SUHIHUDEOH IRU WKRVH RSSUHVVHG           
SDUWLFLSDQWV WR HVWDEOLVK VHOIVHJUHJDWHG VSDFHV WKH\ RIIHU DW WKH YHU\ OHDVW          
RSSRUWXQLWLHV WR FKDOOHQJH LQVWLWXWLRQDO GLVFRXUVH DQG SUDFWLFH &RPPHQWLQJ RQ WKH         
VXVWDLQHG SUHVHQFH RI JHQGHU GLVFULPLQDWLRQ LQ WKH DXGLR GRPDLQ 7HUUL :LQVWRQ          
VWDWHV µ,W KDSSHQV DOO WKH WLPH  EXW , WKLQN LW KDSSHQV MXVW DV PXFK WR VRPHERG\ DW                 
6WDUEXFNV ,W¶V D SHUYDVLYH WKLQJ , FKRVH WR VWDUW :RPHQ¶V $XGLR 0LVVLRQ WR IRFXV             
RQ WKH WKLQJ , NQHZ UHDOO\ ZHOO DQG , NQHZ WKDW ZH FRXOG FKDQJH LW¶ :LQVWRQ LQ                
&KLHQ  7KH VXVWDLQHG SUHVHQFH RI VXFK GLVFULPLQDWLRQ QR PDWWHU KRZ VOLJKW           

LV LQHYLWDEO\ SHUSHWXDWLQJ D KHJHPRQLF PDVFXOLQH JHQGHUVFULSW ZLWKLQ WKH DXGLR         
WHFKQRORJ\ GRPDLQ :KLOVW PDQXIDFWXUHUV PLJKW RIIHU VXSSRUW WR LQLWLDWLYHV VXFK DV          
:RPHQ¶V $XGLR 0LVVLRQ XQWLO D WKRURXJK GLVFXUVLYH GHFRQVWUXFWLRQ DQG XQGRLQJ RI          
PDVFXOLQLW\ FDQ EH DFKLHYHG ZLWKLQ WH[WV VXFK DV 6RXQG 2Q 6RXQG DQG 7DSH 2S             
HTXDOLW\ LQ D SDUWLFLSDWRU\ VHQVH ZLOO EH FRQVLVWHQWO\ XQGHUPLQHG :LQVWRQ         
LQDGYHUWHQWO\ GUDZV DWWHQWLRQ WR WKHVH LVVXHV LQ UHODWLRQ WR ZRPHQ¶V SHUFHSWLRQV RI           
GRPDLQ DSSURDFKDELOLW\ DV ZHOO DV WKH ODFN RI SK\VLFDO VSDFH ZRPHQ RFFXS\ DW            
LQGXVWU\HYHQWV6KHVWDWHV

µ, GRQ¶W NQRZ WKDW ZRPHQ KDYH HPEUDFHG WKH IDFW WKDW WKH\ DUH           
ZDQWHG LQ WKH LQGXVWU\ , GRQ¶W NQRZ LI WKH\ IHHO WKDW \HW 7KH\¶UH QRW DOO              
JRLQJ WR WKRVH FRQYHQWLRQV EHFDXVH IHPDOH DWWHQGDQFH LV VWLOO YHU\         
ORZ :H¶UH FKDQJLQJ WKDW EXW WKH PRUH SHRSOH ZH LQYROYH SXEOLFO\ LQ           
WKHVH W\SHV RI HYHQWV 1$00 $(6 DOO RI WKHP WKHQ WKH\ IHHO LW $Q\             
WLPH WKHUH LV DQ XQGHUUHSUHVHQWHG JURXS LW¶V KDUG WR EH WKH RQO\           
SHUVRQ LQ WKH URRP 6R WKDW¶V MXVW JRLQJ WR EH D VOLJKWO\ XSKLOO EDWWOH             
EXW LW¶V FKDQJLQJ ZLWK HGXFDWLRQ 2QFH WKDW¶V FKDQJHG \RX¶OO VHH WKDW          
PRYH LQWR WKH DFWXDO HPSOR\PHQW VWDWLVWLFV¶ :LQVWRQ LQ 6KDUNH\        


:LQVWRQ¶V REVHUYDWLRQV SRLQW WR WKH QHFHVVLW\ RI D GHFRQVWUXFWLRQ RI PDVFXOLQLW\ ZLWK           
UHVSHFW WR WKH DXGLR GRPDLQ 7KURXJK GHFRQVWUXFWLRQ PDVFXOLQH SHUIRUPDQFHV PD\         
EH HQDFWHG WKDW WDNH XS OHVV SK\VLFDO VSDFH WKDW DEVWDLQ IURP H[SUHVVLQJ WHFKQLFDO            
NQRZOHGJH DV D PHDQV RI DVVHUWLQJ GRPLQDQFH WKDW SHUSHWXDWH JHDU IHWLVKLVP DQG           
XOWLPDWHO\ WKDW H[SUHVV SULYLOHJH EDVHG RQ RXWGDWHG QRWLRQV RI SXEOLF DQG SULYDWH           
DUHQDV $ PRUH GLYHUVH DXGLR GRPDLQ FDQ RQO\ EH HQDEOHG LI VDIH VSDFHV FDQ EH              
HVWDEOLVKHG IRU PDUJLQDOLVHG GHPRJUDSKLFV WKDW ZRXOG RWKHUZLVH EH UHQGHUHG        
LQYLVLEOH LQ FRQWHPSRUDU\ DXGLR VSDFH 7R FRQFOXGH WKHQ WKH GHFRQVWUXFWLRQ RI          
DXGLR GRPDLQ PDVFXOLQLW\ SUHVHQWHG ZLWKLQ WKLV FKDSWHU VHUYHV DV D VWDUWLQJ SRLQW LQ            
WKLVXUJHQWHQGHDYRXU

&RQFOXVLRQ

%HJLQQLQJ ZLWK DQ DQDO\VLV RI PDVFXOLQLW\ WKHRU\ IURP ZLWKLQ FXOWXUDO VWXGLHV          
WKLV FKDSWHU KDV GUDZQ DWWHQWLRQ WR WKH VLJQLILFDQFH RI PDVFXOLQLW\ DV D SHUIRUPDQFH            
RU UDWKHU PDQ\ LQGLYLGXDO SHUIRUPDQFHV )ROORZLQJ WKLV , H[SORUHG WKH LQIOXHQFH RI           
FODVV RQ PDVFXOLQH SHUIRUPDQFH QRWLQJ KRZ JHQGHU UROHV VXFK DV WKH µKDQG\¶ PDOH            
ODERXUHU DQG WKH PDOH DV µEUHDGZLQQHU¶ ZHUH UHLQIRUFHG WKURXJK JHDU IHWLVKLVP ,           

DUJXHG WKDW WHFKQRORJLFDO DUWLIDFWV ZHUH LQ IDFW UHQGHUHG SKDOORJRFHQWULF        
FRPPRGLWLHV LQ D µPDVFXOLQLVW VLJQLI\LQJ HFRQRP\¶ IROORZLQJ WKH ZRUN RI %XWOHU          
  , WKHQ SUHVHQWHG D VWDQFH DJDLQVW PDVFXOLQLW\ VWXGLHV VFKRODUV ZKR SRLQW            
WR PDVFXOLQLW\¶V DSSDUHQW FULVLV DQG VXSSRVHG µIHPLQLVDWLRQ¶ LQ SDUWLFXODU ZLWKLQ WKH          
DXGLR GRPDLQ 0DULH 6PLWK  )LQDOO\ D GHWDLOHG DQDO\VLV RI :RPHQ¶V $XGLR           
0LVVLRQ ZDV FRQGXFWHG LQ RUGHU WR GHPRQVWUDWH WKH SRVVLEOH IRU WKH UHLQVFULSWLRQ RI            
KHJHPRQLF PDVFXOLQH GLVFRXUVH DQG SUDFWLFH , DUJXHG XVLQJ PHWKRGRORJLHV IURP         
ZLWKLQ 6&276 WKDW :RPHQ¶V $XGLR 0LVVLRQ UHQGHUV YLVLEOH FRPPXQLW\ SDUWLFLSDQWV         
ZKR DUH UHJXODUO\ DQG V\VWHPDWLFDOO\ PDUJLQDOLVHG DQG RSSUHVVHG LQ WKH ZLGHU          
GRPDLQ %\ WKLV , PHDQ WKDW :$0 HIIHFWLYHO\ DOORZV IRU LWV SDUWLFLSDQWV WR RFFXS\             
SXEOLF DXGLR WHFKQRORJ\ VSDFHV WKURXJK WKH UHSURJUDPPLQJ RI REMHFWV WR IDFLOLWDWH          
EHKDYLRXUV DQG SUDFWLFHV RXWVLGH RI WKDW REMHFW
V LPPHGLDWH VFULSW $NULFK DQG          
/DWRXU   , DSSOLHG WKLV 6&276 PHWKRGRORJ\ WR WKH DUFKLYH RI :RPHQ¶V            
$XGLR0LVVLRQDQGVKRZHGKRZLWDFKLHYHVUHLQVFULSWLRQYLDWKHIROORZLQJPHDQV
)LUVW , DUJXHG WKDW :$0¶V FRQILJXUDWLRQ DV D QRQSURILW RUJDQLVDWLRQ         
VXEYHUWV WKH GLVFXUVLYH WHQGHQF\ WRZDUGV JHDU IHWLVKLVP SUHVHQW ZLWKLQ WKH DXGLR          
WHFKQRORJ\ GRPDLQ RYHUDOO 7KURXJK DQ HPSKDVLV RQ IUHH HGXFDWLRQ DQG UHOHYDQW          
NQRZOHGJH DFTXLVLWLRQ :$0 FDQ EH VDLG WR HIIHFWLYHO\ UHSURJUDPPH DXGLR         
WHFKQRORJ\ GLVFRXUVH DQG LWV H[FOXVLYH IHDWXUHV VXFK DV WKH VWUHVV RQ FRQVXPSWLRQ           
6HFRQG :$0 LQFOXGHV WKXV UHQGHULQJ YLVLEOH DQG HQFRXUDJHV WKH SDUWLFLSDWLRQ RI          
JHQGHU QRQELQDU\ DQG JHQGHU QRQFRQIRUPLQJ SHUVRQV ZKR DUH RWKHUZLVH H[FOXGHG         
ZLWKLQ VLPLODU DXGLR WHFKQRORJ\ FRPPXQLWLHV $V &KDSWHU )LYH GHPRQVWUDWHG 6RXQG         
2Q 6RXQG UHPDLQV D ODUJHO\ ELQDULVWLF SXEOLFDWLRQ WKDW ZKHQ FKDOOHQJHG E\ WKRVH           
IDLOLQJ WR LGHQWLI\ ZLWKLQ D ELQDU\ JHQGHU V\VWHP LV WKUHDWHQHG *LOE\  ,Q            
FRQWUDVW :RPHQ¶V $XGLR 0LVVLRQV¶ LQVWDWHPHQW RI D GLYHUVLW\ SROLF\ FDQ EH VDLG WR            
DFWLYHO\ HQFRXUDJH WKRVH RWKHUZLVH XQUHSUHVHQWHG SHUVRQV WR EHFRPH LQYROYHG LQ         
DXGLR WHFKQRORJ\ RIIHULQJ VDIH VSDFHV ERWK SK\VLFDOO\ DQG LQ WKH IRUP RI RQOLQH            
FRPPXQLWLHV )LQDOO\ , DUJXHG WKDW ZLWK LW¶V 6RXQGFKDQQHO SURJUDPPH :$0         
HQJDJHV ZLWK WKH DXGLR GRPDLQ¶V RWKHUZLVH PDUJLQDOLVHG SDUWLFLSDQWV QRWDEO\        
ZRPHQ DW D \RXQJ DJH WKXV VXEYHUWLQJ WKH LQVWLWXWLRQDOO\ LPSOLFLW ELDVHV          
VXUURXQGLQJ WKH VRFLDOLVDWLRQ RI ZRPHQ ZLWK UHVSHFW WR WHFKQRORJ\ ,Q P\ RYHUDOO           
DQDO\VLV , GUHZ DWWHQWLRQ WR :RPHQ¶V $XGLR 0LVVLRQ¶V FDSDFLW\ WR UHDOLVH FKDQJH           
ZLWKLQ SXEOLF DXGLR WHFKQRORJ\ VSDFHV , GHPRQVWUDWHG WKDW ZKLOVW 3DXOD :ROIH          
 PD\ VXJJHVW SULYDWH SHUVRQDOLVHG UHFRUGLQJ VSDFHV DV IDFLOLWDWLQJ DFFHVV WR          
WHFKQRORJ\ DV D UHVXOW RI PDVVLILFDWLRQ LW LV HVVHQWLDO WKDW RQH UHFRJQLVH WKDW            

PDVVLILFDWLRQ LV RIWHQ XQGHUVWRRG RU SUHVHQWHG DV GHPRFUDWLVDWLRQ ,Q WKH FDVH RI           
WKRVH ZKR IDLO WR HQXQFLDWH XVLQJ D PDVFXOLQH HQXQFLDWLYH IXQFWLRQ RU SUHVHQW DQ            
RXWZDUG SHUIRUPDQFH FRQWUDU\ WR WKH VXSSRVHG PDVFXOLQH DWWULEXWHV RXWOLQHG DERYH         
, DUJXHG WKH\ DUH PDUJLQDOLVHG H[FOXGHG DQG UHQGHUHG LQYLVLEOH 7KH RFFXSDWLRQ RI           
SULYDWH VSDFHV WKDW :ROIH VXJJHVWV LV HYLGHQFH RI WKLV IDFW , DUJXHG LQVWHDG WKDW             
WKURXJK D GHFRQVWUXFWLRQ RI WKH VXEMHFW WKH RSSUHVVRU WKH KHJHPRQLF PDVFXOLQLW\          
LW EHFRPHV SRVVLEOH WR HVWDEOLVK RSSRUWXQLWLHV IRU UXSWXUH ,Q UHVSRQVH WR WKLV           
SURMHFW
V UHVHDUFK TXHVWLRQV P\ RYHUDOO DQDO\VLV KDV GUDZQ DWWHQWLRQ WR WKH          
GHFHSWLYH QRWLRQ RI GHPRFUDWLVDWLRQ ZKHQ DUWLFXODWHG DV D FRPSRQHQW RI GLVFRXUVH          
EXW DOVR H[SRVHG RSSRUWXQLWLHV IRU UHLQVFULSWLRQ ZLWKLQ VSHFLILF FRPPXQLWLHV DQG         
WKURXJKVSHFLILFSUDFWLFHV



&KDSWHU6HYHQ&RQFOXVLRQ

:LWKLQ WKLV FRQFOXGLQJ VHFWLRQ RI WKH WKHVLV , RXWOLQH P\ RULJLQDO FRQWULEXWLRQV           
WR NQRZOHGJH LQ UHODWLRQ WR D QXPEHU RI UHOHYDQW DFDGHPLF ILHOGV RI LQTXLU\ ZKLOVW             
RIIHULQJ VXPPDULHV RI WKH UHVSRQVHV WR P\ LQLWLDO UHVHDUFK TXHVWLRQV DV GHWDLOHG LQ            
&KDSWHU 2QH ,Q DGGLWLRQ , DOVR LPDJLQH SRVVLELOLWLHV IRU IXWXUH UHVHDUFK EDVHG RQ            
WKH ZRUN FRQGXFWHG WKXV IDU %\ H[SDQGLQJ XSRQ WKH PHWKRGRORJLHV DQG ILQGLQJV           
RXWOLQHG ZLWKLQ WKLV WKHVLV , VXJJHVW D QXPEHU RI VSHFLILF UHVHDUFK DUHDV DQG LQ             
SDUWLFXODU FRQWHPSRUDU\ DXGLR WHFKQRORJ\ FRPPXQLWLHV DQ H[DPLQDWLRQ RI ZKLFK        
ZRXOG DOORZ IXWXUH UHVHDUFKHUV WR IXUWKHU FRQWULEXWH WR DQ LGHQWLILDEOH JDS LQ WKH            
H[LVWLQJ NQRZOHGJH EDVH 7KLV JDS LV , FRQWHQG URRWHG LQ D IXQGDPHQWDO ODFN RI             
HQJDJHPHQW ZLWK JHDU IHWLVKLVP DV D GLVFUHWH UHVHDUFK WRSLF DQG LQ SDUWLFXODU LWV            
FRQQHFWLRQV ZLWK VRFLDOO\ FRQVWUXFWHG SHUFHSWLRQV RI JHQGHU LGHQWLW\ DQG        
SHUIRUPDQFHV RI PDVFXOLQLW\ WKDW KDYH KLVWRULFDOO\ LQIRUPHG DXGLR WHFKQRORJ\¶V        
FRQWLQXHG GHYHORSPHQW DV D VHULHV RI PDWHULDO DUWLIDFWV ODERXU SUDFWLFHV DQG          
FRPPXQLW\ GLVFRXUVHV 7KXV ZKLOVW FRQWHPSRUDU\ UHVHDUFKHUV VXFK DV -RQDWKDQ        
6WHUQH KDYH LPDJLQHG LQWHUGLVFLSOLQDU\ UHVHDUFK DYHQXHV OLNH VRXQG VWXGLHV WKDW         
GUDZ XSRQ D QXPEHU RI GLVSDUDWH DOEHLW WKHPDWLFDOO\ FRQFRUGDQW DUHQDV DV GRHV           
P\ RZQ ZRUN D ILWWLQJ VWXG\ LQ UHODWLRQ WR WKH FRQFHSWV RI PDVFXOLQLW\ DQG JHDU              
IHWLVKLVPKDV\HWWREHIXOO\UHDOLVHG
7KH PRVW UHOHYDQW DWWHPSWV DW ILOOLQJ WKLV JDS LQ NQRZOHGJH KDYH EHHQ WKH            
LQIRUPDWLYH VWXGLHV FRQGXFWHG E\ 7RPD] GH &DUYDOKR  5RGJHUV D         
0DULH 6PLWK  DQG +HZDUG  7KH UHVHDUFK XQGHUWDNHQ E\ WKHVH VFKRODUV           
LV DPRQJ WKH ILUVW WR GHILQLWLYHO\ IRFXV XSRQ WKH H[FOXVLYH SRWHQWLDO RI DXGLR            
WHFKQRORJ\ GLVFRXUVH DQG SUDFWLFH LQ WDQGHP ZLWK LQWHUGLVFLSOLQDU\ XQGHUVWDQGLQJV        
RI JHQGHU VWXGLHV DQG GLVFRXUVH DQDO\VLV DV ZHOO DV WKH SURGXFWLRQ PHGLDWLRQ DQG            
UHJXODWLRQ RI SRZHU DQG NQRZOHGJH VWUXFWXUHV WKDW W\SLI\ UHFRUGLVW LQWHUDFWLRQV ZLWKLQ          
WKH ZLGHU DXGLR GRPDLQ 7KLV LV QRW WR XQGHUVWDWH WKH VLJQLILFDQFH RU UHOHYDQFH RI             
RWKHU UHODWHG VWXGLHV LQ SDUWLFXODU WKRVH FRQFHUQHG ZLWK JHQGHU DQG WKH H[FOXVLRQ RI            
ZRPHQ IURP WKH DXGLR VHFWRU EXW UDWKHU WKDW WKH DIRUHPHQWLRQHG WH[WV SRLQW WR ERWK             
WKHV\PSWRPVDVZHOODVWKHFDXVHVRISDUWLFLSDQWH[FOXVLRQ
7KLV WKHVLV H[WHQGHG WKH UHVHDUFK PRGHO DGRSWHG E\ WKHVH QRWDEOH VFKRODUV          
DQG IL[HG D OLQH RI LQTXLU\ FRQFHUQHG ZLWK H[FOXVLYH FDXVDOLW\ E\ H[DPLQLQJ WKH            
PXWXDO FRFRQVWUXFWLRQ RI JHDU IHWLVKLVP DQG KHJHPRQLF PDVFXOLQLWLHV DV GRPLQDQW         
GLVFXUVLYH WURSHV , DUJXHG WKDW WKHVH IHDWXUHV RI GLVFRXUVH LQ ERWK WKHLU KLVWRULFDO            

DQG FRQWHPSRUDU\ FRQILJXUDWLRQV UHO\UHOLHG XSRQ RQH DQRWKHU IRU WKHLU FROOHFWLYH         
SHUSHWXDWLRQ DV D FRQVHTXHQFH RI VWULDWHG RIWHQ KLHUDUFKLFDO PRGHOV RI         
FRPPXQLFDWLRQ LQ FRQWUDVW WR WKH UKL]RPDWLF DQG D QHFHVVDU\ SKDOORJRFHQWULF         
PHDQV RI HQXQFLDWLRQ WKDW VFULSWV WKH PHDQV RI FRPPXQLW\ GLVFRXUVH IRUPDWLRQ DQG           
WKH PHGLDWLRQ RI LWV VXEMHFWV DQG REMHFWV UHVSHFWLYHO\ ,Q FRQWUDVW WR WKH DUJXPHQWV            
SXW IRUWK E\ UHOHYDQW VFKRODUV ZLWKLQ DVVRFLDWHG ILHOGV , VXJJHVWHG D GLVFXUVLYH           
GHLQVFULSWLRQ RI KHJHPRQLF PDVFXOLQLWLHV IURP WKH DXGLR GRPDLQ UDWKHU WKDQ D          
UHLQVFULSWLRQ RI PDUJLQDOLVHG RU REMHFWLILHG SDUWLFLSDQWV LQ RUGHU WR IDFLOLWDWH         
LQFOXVLYLW\ 7KLV LV WR VXJJHVW WKDW ZKLOVW VWXGLHV FRQGXFWHG E\ :ROIH  DQG            
0DULH 6PLWK  SRLQW WR WKH H[FOXVLRQ RI ZRPHQ DV DQ H[DPSOH RI D             
PDVFXOLQHGHYLDQW JHQGHU SHUIRUPDQFH DQG FRQVLGHU DOWHUQDWLYH PHDQV RI       
LQWHJUDWLRQ P\ RZQ VWXG\ VHUYHV DV DQ RULJLQDO FRQWULEXWLRQ WR NQRZOHGJH E\           
GHFRQVWUXFWLQJ WKH UXOHV RI HQJDJHPHQW WKDW IDFLOLWDWH PDVFXOLQH GRPLQDQFH LQ         
RUGHU WR LPDJLQH WKH GLVFXUVLYH GHLQVFULSWLRQ RU UHPRYDO  RI SKDOORFHQWULF         
PDVFXOLQLW\ IURP WKH DXGLR GRPDLQ WKXV FUHDWLQJ PDWHULDO DQG GLVFXUVLYH VSDFHV IRU           
DOWHUQDWLYHJHQGHUSHUIRUPDQFHVWRIORXULVK
,W LV LPSRUWDQW WR UHFRJQLVH KHUH WKDW WKLV LV QRW MXVW D VXEYHUVLRQ RI             
PHWKRGRORJLFDO SULQFLSOH DQG DSSURDFK EXW UDWKHU D IXQGDPHQWDO GLVWLQFWLRQ        
FRQFHUQLQJ VXEMHFW DQG REMHFW GLFKRWRPLHV 7KURXJK WKH DSSOLFDWLRQ RI UHOHYDQW         
WKHRU\ QRWDEO\ )RXFDXOW FRQFHUQLQJ SRZHU G\QDPLFV  DQG 1XVVEDXP
V WKHRU\         
RI REMHFWLILFDWLRQ  , DVVHUWHG WKDW VXEMHFWV DUH VXEVWDQWLDWHG DQG UHIUHVKHG E\           
REMHFWV 7KXV REMHFWV LQWULQVLFDOO\ ODFN SRZHU DQG DJHQF\ DQG DUH LQFDSDEOH RI           
IXQFWLRQLQJ LQ LVRODWLRQ ,Q GHFRQVWUXFWLQJ PDVFXOLQLW\ DQG WKH SKDOORJRFHQWULF        
VXEMHFW , H[SRVHG RSSRUWXQLWLHV RXWVLGH RI WKLV VLPSOLVWLF ELQDULVWLF V\VWHP RI          
VLJQLILFDWLRQ QRWDEO\ WKH ZRUN RI :$0 5DWKHU WKDQ WKH UHSODFHPHQW RI WKH VXEMHFW            
WKH UHLQVWDWHPHQW RI WKH REMHFW RU WKH UHYHUVDO RI WKLV KLHUDUFK\ DQ DSSURDFK RI             
GLVFXUVLYH GHLQVFULSWLRQ HSLWRPLVHG E\ WKHLU HGXFDWLRQDO PDWHULDOV ZRUNV WRZDUGV        
WKHUXSWXUHRIWKLVV\VWHP
$ JURZLQJ DZDUHQHVV RI WKH LPSRUWDQFH RI VWXGLHV VXFK DV WKDW RI 0DULH            
6PLWK  DQG 7RPD] GH &DUYDOKR  DV ZHOO DV P\ RZQ LV HYLGHQFHG E\              
WKH UHFHQW 0DQLIHVWR )RU 0XVLF 7HFKQRORJLVWV %D\P  WKDW H[SOLFLWO\ DGGUHVVHV          
FRQFHUQV RI JHDU IHWLVKLVP DQG PDOH GRPLQDQFH LQ WKH DXGLR WHFKQRORJ\ GRPDLQ           
7KH PDQLIHVWR RIIHUV WKH RSSRUWXQLW\ IRU UHFRUGLVWV WR H[SUHVV WKHLU VXSSRUW IRU           
DOWHUQDWLYH PDWHULDO DQG GLVFXUVLYH SUDFWLFHV LQ D FROOHFWLYH DWWHPSW WR HIIHFWLYHO\          
UHLQVFULEH SHUFHSWLRQV DQG UHDOLWLHV RI DXGLR GRPDLQ SDUWLFLSDWLRQ 7KH FRQWHPSRUDU\         

UHOHYDQFH RI P\ RZQ VWXG\ DV D UHVSRQVH WR WKH LGHQWLILFDWLRQ RI H[FOXVLYH DQG             
DUJXDEO\ KDUPIXO GLVFXUVLYH WURSHV LV WKXV ERUQH RXW E\ WKH VLJQDWRULHV RI           
JURXQGEUHDNLQJLQLWLDWLYHVVXFKDVWKLV

5HVSRQGLQJWRWKH5HVHDUFK4XHVWLRQV

7KURXJKRXW WKH WKHVLV , KDYH FRQVLGHUHG VHYHUDO LQWHUFRQQHFWHG UHVHDUFK        
TXHVWLRQV DOO RI ZKLFK UHODWH WR WKH DIRUHPHQWLRQHG LVVXHV RI GRPDLQ DFFHVVLELOLW\           
DQG H[FOXVLYLW\ 7KURXJK WKHLU UHVROXWLRQ WKLV SURMHFW FRQWULEXWHV WR D JURZLQJ ERG\           
RI LQWHUGLVFLSOLQDU\ UHVHDUFK FRQFHUQHG ZLWK JHQGHUHG SDUWLFLSDWLRQ LQ WKH DXGLR         
WHFKQRORJ\ GRPDLQ DQG WKH LPSOLFDWLRQV IRU UHFRUGLVWV DQG DVVRFLDWHG SUDFWLWLRQHUV         
7KH UHVHDUFK FRQGXFWHG ZDV IXQGDPHQWDOO\ LQWHUGLVFLSOLQDU\ LQ QDWXUH SDUWLDOO\ GXH         
WR WKH YDULHG QDWXUH RI VRXUFHV VXUYH\HG VRXQG VWXGLHV SRSXODU PXVLF VWXGLHV           
VRFLDO FRQVWUXFWLRQ RI WHFKQRORJ\ VWXGLHV SRVWPRGHUQLVP DQG WKH $UW RI 5HFRUG          
3URGXFWLRQ EXW DOVR RXW RI QHFHVVLW\ LQ RUGHU WR IDFLOLWDWH D FULWLTXH RI WKH             
KHJHPRQLF VXEMHFW %\ WKLV , PHDQ WR VXJJHVW WKDW D FRKHVLYH XQGHUVWDQGLQJ RI            
DXGLR WHFKQRORJ\ GLVFRXUVH LV RQO\ PDGH SRVVLEOH E\ GHFRQVWUXFWLQJ WKH WH[WV DV           
SUHVFULEHG E\ WKH GRPDLQ DQG LWV GRPLQDQW VXEMHFWV ,Q GRLQJ VR WKH HQXQFLDWLYH            
IXQFWLRQ LV UHYHDOHG DQG WKH PHGLDWLRQ RI SRZHU DQG DJHQF\ EURXJKW LQWR TXHVWLRQ            
7KLV LV PDGH SRVVLEOH RQO\ E\ WKH DSSOLFDWLRQ RI WH[WV RXWVLGH RI WKH µVXEMHFW¶ RU              
GLVFLSOLQH EHLQJ DVVHVVHG $V D FRQVHTXHQFH WKH UHVHDUFK ILQGLQJV SUHVHQWHG         
EHORZ DUH HTXDOO\ YDOLG ZLWKLQ WKH ILHOGV GUDZQ XSRQ SURYLGLQJ QHZ DFDGHPLF           
PDWHULDOXSRQZKLFKWRVWUXFWXUHIXUWKHUVWXGLHVDVGLVFXVVHGLQVHFWLRQ
7KH FHQWUDO UHVHDUFK TXHVWLRQ RI WKH WKHVLV EURXJKW XQGHU VFUXWLQ\ WKH          
FRPPRQ PLVSHUFHSWLRQ RI DXGLR WHFKQRORJ\ DV D IRUFH RI µGHPRFUDWLVDWLRQ¶ ,          
DVNHG WKH TXHVWLRQ µ:KLFK PHFKDQLVPV HLWKHU GLVFXUVLYH RU PDWHULDO IDFLOLWDWH WKH          
PDLQWHQDQFH RI PDVFXOLQH SULYLOHJH ZLWKLQ WKH DXGLR GRPDLQ GHVSLWH WKH         
LPSOLFDWLRQV RI µGHPRFUDWLVLQJ¶ WHFKQRORJLHV"¶ 0\ UHVSRQVH IRFXVVHG RQ       
TXHVWLRQLQJ D ODUJH ERG\ RI DFDGHPLF OLWHUDWXUH 7RPD] 'H &DUYDOKR  %DUEHU           
 +HZDUG  +RPHU  7KpEHUJH   WKDW FLWHV D VHULHV RI            
LQWHUFRQQHFWHG WHFKQRORJLFDO GHYHORSPHQWV DV SURPRWLQJ RU DW WKH YHU\ OHDVW         
IDFLOLWDWLQJ D PRUH µGHPRFUDWLF¶ DXGLR WHFKQRORJ\ GRPDLQ WKURXJK PLQLDWXULVDWLRQ        
PDVV SURGXFWLRQ µJOREDO¶ DYDLODELOLW\ DQG D UHGXFWLRQ LQ SULFH SRLQW , SUHVHQWHG D            
QXDQFHG FRXQWHUDUJXPHQW WR WKLV ZLGHO\ DFFHSWHG QRWLRQ E\ H[DPLQLQJ WKH ODFN RI           

GHPRFUDWLVHG VNLOO VHWV DQG WKH ODUJHO\ KRPRJHQRXV DQG XQFKDQJLQJ GHPRJUDSKLF         
RIWKHDXGLRWHFKQRORJ\GRPDLQ
,Q SDUWLFXODU , UHQGHUHG YLVLEOH D QXPEHU RI GLVFXUVLYH DQG PDWHULDO          
PHFKDQLVPV WKDW SULYLOHJH SHUFHLYHG PDVFXOLQH JHQGHU SHUIRUPDQFHV WKURXJK WKH        
LQWHUGHSHQGHQFH RI WKH VXEMHFW DQG REMHFW 7KH WKHRUHWLFDO OHQV RI SKDOORJRFHQWULVP          
DV DQ HFRQRP\ RI PDVFXOLQH VLJQLILFDWLRQ ZDV GHSOR\HG LQ RUGHU WR GHPRQVWUDWH WKH            
SHUSHWXDO FRPPRGLILFDWLRQ RI GLVFRXUVH SDUWLFLSDQWV IRU WKH H[LVWHQFH RI WKH VXEMHFW          
WKH SULYLOHJHG UHFRUGLVW ZLWKLQ WKH GLFKRWRPRXV VWULDWHG DQG RIWHQWLPHV KLHUDUFKLFDO         
RUJDQLVDWLRQ RI WKH DXGLR GRPDLQ , VKRZHG KRZ UHFRUGLVWV WKDW DUH SHUFHLYHG DV            
PDVFXOLQH DUH DEOH WR PDLQWDLQ WKHLU SULYLOHJHG SRVLWLRQ E\ IXQFWLRQLQJ DV          
JDWHNHHSHUV RXWOLQLQJ D VWDQGDUGLVHG V\VWHP RI VLJQLILFDWLRQ DQG HQXQFLDWLRQ WKDW         
SULYLOHJHV WKH JHQGHU SHUIRUPDQFHV DQG NQRZOHGJH RI D IDYRXUHG PLQRULW\ 7KH          
SULPDU\ PHFKDQLVPV IDFLOLWDWLQJ PDVFXOLQH GRPLQDQFH ZHUH LGHQWLILHG DV EHLQJ        
LQWULQVLFDOO\ OLQNHG WR DUWLFXODWLRQV RI WHFKQLFDO NQRZOHGJH DQG FRPSHWHQFH DV ZHOO          
DV WKH SUDFWLFH RI JHDU IHWLVKLVP :KLOVW DQ H[KDXVWLYH FRQVLGHUDWLRQ RI HYHU\           
H[FOXVLYH IDFHW LV EH\RQG WKH VFRSH RI WKLV ILQDO VHJPHQW WKH DIRUHPHQWLRQHG           
IHDWXUHV VHUYH DV H[DPSOHV RI WKLV SURMHFW
V FRQWULEXWLRQ WR D JDS LQ VXEMHFW            
NQRZOHGJH
,Q FULWLTXLQJ WKH QRWLRQ RI GHPRFUDWLVDWLRQ LW LV HVVHQWLDO WR UHFRJQLVH WKDW LWV            
HQXQFLDWLRQ LV RIWHQ GHSHQGHQW RQ WKH QRWLRQ RI FRQVXPSWLRQ RYHU DQG DERYH HTXDO            
DFFHVV WR ZKDW LV SHUFHLYHG DV UHTXLVLWH GRPDLQ NQRZOHGJH 2Q WKLV SRLQW P\            
UHVHDUFK KDV SURYLGHG HYLGHQFH LQ VXSSRUW RI H[FOXVLYH PDWHULDO DQG GLVFXUVLYH          
SUDFWLFHV WKDW ZLHOG NQRZOHGJH DV D PHDQV RI SDUWLFLSDQW REMHFWLILFDWLRQ 7KXV WKH           
µGHPRFUDWLF¶ SRWHQWLDO RI DXGLR WHFKQRORJ\ LV SHUSHWXDOO\ XQGHUPLQHG DV SDUWLFLSDQWV         
DUH XQDEOH WR QDYLJDWH WKH GLVFXUVLYH EDUULHUV WR SDUWLFLSDWLRQ WKURXJK WKH FRUUHFW           
DSSOLFDWLRQ RI WKH HQXQFLDWLYH IXQFWLRQ 7KLV HIIHFWLYHO\ UHQGHUV WKH WHUP UHGXQGDQW          
,Q LWV SODFH , VXJJHVWHG WKH PRUH VXLWDEOH WHUP µPDVVLILFDWLRQ¶ LQ RUGHU WR UHIRFXV             
DWWHQWLRQ WRZDUGV FRQWHPSRUDU\ DFDGHPLF SHUFHSWLRQV RI DFFHVVLELOLW\ URRWHG LQ        
HFRQRPLFSRZHUDQGFRQVXPSWLRQ
7KH VHFRQG UHVHDUFK TXHVWLRQ RI WKLV SURMHFW ORRNHG WR UHVSRQG WR WKH           
FRQWHPSRUDU\ FRQILJXUDWLRQ RI WKH DXGLR WHFKQRORJ\ GRPDLQ DV D SUHGRPLQDQWO\         
PDVFXOLQH VSDFH , HQTXLUHG µ+RZ KDYH PDVFXOLQH JHQGHU SHUIRUPDQFHV DUULYHG DW          
WKHLU FXUUHQW SULYLOHJHG SRVLWLRQ ZLWKLQ WKH DXGLR WHFKQRORJ\ GRPDLQ"¶ ,Q UHVSRQGLQJ          
WR WKLV TXHVWLRQ , H[DPLQHG WKH KLVWRULFDO GHYHORSPHQW RI DXGLR WHFKQRORJ\          
GLVFRXUVH EHJLQQLQJ ZLWK WK FHQWXU\ FRQFHSWLRQV RI SXEOLF DQG SULYDWH VSKHUHV ,           

VKRZHG KRZ D SXEOLFSULYDWH GLYLGH ZDV LPSOLFLWO\ JHQGHUHG HVWDEOLVKLQJ        
GLFKRWRPRXV SHUFHSWLRQV RI PDWHULDO DUWLIDFWV DQG GLVFRXUVHV WKDW FKDUDFWHULVHG        
PDVFXOLQHIHPLQLQH LQWHUHVWV DV KLJKPDVV FXOWXUHV UHVSHFWLYHO\ UHVXOWLQJ LQ       
JHQGHUHG SHUFHSWLRQV RI ODERXU VXLWDELOLW\ WKDW VWUHVVHG µPDVFXOLQH¶ IHDWXUHV RI         
VFLHQWLILF XQGHUVWDQGLQJ DQG UDWLRQDOLW\ LQ RSSRVLWLRQ WR WKH VXSSRVHG µIHPLQLQH¶         
YDOXHV RI PDVV FXOWXUH FRQVXPSWLRQ DQG WHFKQRSKRELD 'UDZLQJ RQ WKH FRQFHSW RI           
JHQGHUVFULSW , WUDFHG WKH HYROXWLRQDU\ WUDMHFWRU\ RI WKH SKRQRJUDSK DV ERWK D PDVV            
FXOWXUH UHSURGXFWLRQ WHFKQRORJ\ DV ZHOO DV D WHFKQRORJLFDO DUWLIDFW , DVVHUWHG WKDW           
PDVV FXOWXUH GHYLFHV ZHUH HIIHFWLYHO\ UHDSSURSULDWHG DQG UHLQVFULEHG DV PDVFXOLQH         
REMHFWV ZLWKLQ WKLV VLPSOLVWLF JHQGHU GLFKRWRP\ LQ RUGHU WR IDFLOLWDWH IRUPV RI           
PDVFXOLQH SDUWLFLSDWLRQ WKDW UHFRQFLOHG ZLWK FRQWHPSRUDU\ SHUFHSWLRQV RI WKH SXEOLF         
DQG SULYDWH VSKHUH , IXUWKHU DUJXHG WKDW WKHVH SHUIRUPDQFHV KDYH EHHQ PDWHULDOO\           
DQG GLVFXUVLYHO\ LQVFULEHG LQWR WKH SUHVHQW WKURXJK WKHLU FRQWLQXHG DQG RIWHQ          
XQTXHVWLRQHGSUDFWLFHDQGHQXQFLDWLRQ
7KH WKLUG DQG ILQDO UHVHDUFK TXHVWLRQ ZDV DOVR FRQFHUQHG ZLWK WKH FRQFHSW RI            
GHPRFUDWLVDWLRQ , DVNHG µ:KDW UROH GR LQGXVWU\ SULQW PHGLD WH[WV SOD\ LQ SURPRWLQJ            
RU FKDOOHQJLQJ WKH GHPRFUDWLF SRWHQWLDO RI DXGLR WHFKQRORJLHV"¶ , VXJJHVWHG WKDW          
SULQW PHGLD WH[WV SURPRWH D µIHDU RI IDLOXUH¶ LQ WKDW SDUWLFLSDQW HQXQFLDWLRQV DQG            
SUDFWLFHV DUH VFUXWLQLVHG IRU ODSVHV RI FRQIRUPLW\ WR D KHJHPRQLF PDVFXOLQH          
SHUIRUPDQFH DQG D FRUUHFW DSSOLFDWLRQ RI WKH HQXQFLDWLYH IXQFWLRQ 7KURXJK DUFKLYDO          
DQDO\VLV RI ERWK 7DSH 2S DQG 6RXQG 2Q 6RXQG PDJD]LQH LQVWDQFHV RI KHJHPRQLF            
PDVFXOLQH SHUIRUPDQFHV JHDU IHWLVKLVP DQG WKH SULYLOHJLQJ RI WHFKQLFDO NQRZOHGJH         
ZHUH DQDO\VHG WKURXJK WKH DSSOLFDWLRQ RI )RXFDXOGLDQ GLVFRXUVH DQDO\VLV DV ZHOO DV           
WKHRULHV IURP D VHULHV RI SHUWLQHQW UHVHDUFK DUHDV ,Q SDUWLFXODU WKHRULHV RI           
JHQGHUVFULSW DQG SKDOORJRFHQWULVP ZHUH DSSOLHG LQ RUGHU WR DVVHVV WKH VWUXFWXUDO          
FRPSRVLWLRQV RI WKH WH[WV WKHPVHOYHV WKHLU GHPRFUDWLF SRWHQWLDO DV ZHOO DV WKH           
ODQJXDJH DUWLFXODWHG LQ WKH GLVFXVVLRQ RI DXGLR DUWLIDFWV DQG DVVRFLDWHG ODERXU          
SUDFWLFHV
,Q DVVHVVLQJ VSHFLILF DUFKLYDO H[DPSOHV RI SULQW PHGLD GLVFRXUVH WKLV VWXG\          
IRFXVVHG SULPDULO\ RQ OLWHUDWXUH SURGXFHG DORQJVLGH WKH HPHUJHQFH RI µGHPRFUDWLF¶         
GLJLWDO DXGLR DUWLIDFWV LQFOXGLQJ WKH 'LJLWDO $XGLR :RUNVWDWLRQ IURP WKH ODWH V WR            
HDUO\ V 7KLV HQDEOHG DQ DQDO\VLV RI LQWHUVHFWLQJ IDFWRUV VXFK DV FODVV JHQGHU            
DQG ZHDOWK SHUFHSWLRQV RI ZKLFK , KDYH VKRZQ DV IHHGLQJ LQWR FRQWHPSRUDU\           
QRWLRQV RI DXWKRULW\ DQG SRZHU DQG WKXV DV GLFWDWLQJ WKH UHODWLYH SDUWLFLSDWRU\           
SRWHQWLDO RI UHFRUGLVWV ZLWKLQ VSHFLDOLVW DXGLR FRPPXQLWLHV , KDYH VKRZQ WKH          

UKL]RPDWLFOLNH VWUXFWXUDO FRPSRVLWLRQ RI 7DSH 2S WR SURPRWH WKH GHPRFUDWLF         
SRWHQWLDO RI DXGLR WRROV E\ HPSKDVLVLQJ FUHDWLYLW\ DQG WHFKQLFDO XQGHUVWDQGLQJ RYHU          
PDWHULDO DVVHWV ,Q SDUWLFXODU UHDGHUV¶ OHWWHUV DOORZ IRU FRQVWUXFWLYH IHHGEDFN         
FRQFHUQLQJ WKH SHUFHLYHG ZHDOWK EUDFNHW RI WKH WDUJHW DXGLHQFH DQG HVWDEOLVK D           
IRUP RI SHHU UHYLHZ ,Q FRQWUDVW DQ DQDO\VLV RI 6RXQG 2Q 6RXQG UHYHDOHG D             
KLHUDUFKLFDOO\ RUJDQLVHG DQG VHHPLQJO\ GLGDFWLF PRGHO RI FRPPXQLW\ LQWHUDFWLRQ WKDW         
XQGHUPLQHG WKH QRWLRQ RI GHPRFUDWLVDWLRQ WKURXJK WKH LQVFULSWLRQ JHDU IHWLVKLVP ,          
GHWHUPLQHG WKDW µGHPRFUDWLVDWLRQ¶ LV ERWK SURPRWHG DQG FKDOOHQJHG ZLWKLQ DXGLR         
WHFKQRORJ\ SULQW PHGLD KRZHYHU WKH DUFKLYHV VXUYH\HG ODUJHO\ IDYRXUHG DQ         
HPSKDVLV XSRQ µDFFHVVLELOLW\¶ UHVXOWLQJ IURP GLJLWDO PLQLDWXULVDWLRQ VRIWZDUH       
SUROLIHUDWLRQ DQG SDUWLFLSDQWV¶ HFRQRPLF SRZHU 7KH VLJQLILFDQFH RI KHJHPRQLF        
PDVFXOLQLWLHV DV D FDXVH RI H[FOXVLRQ EDVHG RQ SHUFHLYHG JHQGHU LGHQWLW\ ZDV QRW            
UHSUHVHQWHG DV D FRPSRQHQW RI GLVFRXUVH RU QHFHVVDULO\ SUHVHQWHG E\ FRPPXQLW\          
SDUWLFLSDQWVDVEHLQJGHWULPHQWDO

)XWXUH5HVHDUFK

,Q FRQVLGHULQJ WKH WLPHOLQHVV RU FRQWHPSRUDU\ UHOHYDQFH RI WKLV VWXG\ LW LV           
LPSRUWDQW WR QRWH WKDW ZKLOVW WKH DXGLR WHFKQRORJ\ GRPDLQ KDV XQGHUJRQH GUDPDWLF           
WHFKQRORJLFDO DGYDQFHV LWV GLVFRXUVH UHPDLQV ILUPO\ URRWHG LQ DQWLTXDWHG WK         
FHQWXU\ VWHUHRW\SHV 7KXV ZKLOVW WKH GLVFXUVLYH H[DPSOHV SUHVHQWHG KHUH DUH WDNHQ          
IURP SULQW PHGLD WH[WV GDWLQJ EDFN WR WKH V WKH DSSOLFDWLRQ RI WKHRUHWLFDO            
IUDPHZRUNV SUHVHQWHG ZLWKLQ WKLV WKHVLV UHPDLQ UHOHYDQW WR D FRQWHPSRUDU\ DQDO\VLV          
RI WKH DXGLR WHFKQRORJ\ VHFWRU $Q H[WHQGHG FULWLTXH RI DXGLR WHFKQRORJ\ GLVFRXUVH           
LQ UHODWLRQ WR FRQWHPSRUDU\ PRGHV RI FRPPXQLFDWLRQ ZRXOG WKHUHIRUH VHUYH DV D           
XVHIXO H[WHQVLRQ RI P\ ZRUN EULQJLQJ LQWR VFUXWLQ\ D QXPEHU RI µDUFKLYHV¶ LQ WKH             
)RXFDXOGLDQ VHQVH LQ RUGHU WR LQWHUSUHW WKHLU UHODWLYH LQFOXVLYH RU H[FOXVLYH SRWHQWLDO           
,Q SDUWLFXODU WKH DVFHQGDQFH RI IRUXPV PHVVDJH ERDUGV DQG VRFLDO QHWZRUNLQJ          
ZHEVLWHV KDYH SURYLGHG UHVHDUFKHUV ZLWK DPSOH IRGGHU IRU LQYHVWLJDWLRQ 3HUWDLQLQJ         
WR WKH UHVHDUFK WRSLFV , KDYH VRXJKW WR DGGUHVV WKH DUFKLYH RI RQOLQH IRUD VXFK DV               
µ*HDUVOXW]¶ VHH %HQQHWW F ZRXOG VHUYH DV D QDWXUDO SURJUHVVLRQ LQ SDUWLFXODU           
GXH WR WKH ORFDOLVHG IRUPV RI HQXQFLDWLRQ VSHFLILF WR WKHVH FRPPXQLWLHV RQ LVVXHV RI             
JHDUIHWLVKLVPDQGJHQGHUHGGLYLVLRQVRIODERXU
,Q UHVSRQVH WR WKLV VWXG\¶V GLVFXUVLYH GHFRQVWUXFWLRQ RI WKH KHJHPRQLF         
PDVFXOLQH VXEMHFW IXUWKHU UHVHDUFK PLJKW DOVR DGGUHVV WKH FUHDWLRQ RI VSDFHV IRU           

RWKHU SUHVHQWO\ PDUJLQDOLVHG DXGLR WHFKQRORJ\ GRPDLQ SDUWLFLSDQWV ([FOXVLYLW\       
ZLWKLQ WKH FRQWH[W RI WKLV ZRUN KDV IRFXVVHG RQ WKH VXEMHFW ZLWKLQ GLFKRWRPRXV            
IRUXPV DV D PHDQV RI H[SORULQJ SRZHU DQG DJHQF\ ([LVWLQJ VWXGLHV FRQFHUQHG ZLWK            
WKH REMHFW KDYH VR IDU GHWDLOHG WKH H[FOXVLRQ RI ZRPHQ DQG QRQFRQIRUPLQJ JHQGHU            
LGHQWLWLHV KRZHYHU WKHUH VWLOO H[LVW YHU\ IHZ VWXGLHV VHQVLWLYH WR HWKQLFLW\ 7KH DXGLR            
WHFKQRORJ\ GRPDLQ UHPDLQV D ZKLWHPLGGOHFODVVPDOH WHUULWRU\ DQG WKXV WKHUH        
ZRXOG EH FRQVLGHUDEOH YDOXH LQ D GHHSHU DQDO\VLV RI FDXVDOLW\ ZLWK UHVSHFW WR            
HWKQLFLW\ )XUWKHU FRQWULEXWLRQV WR NQRZOHGJH PLJKW DOVR EH HQDEOHG WKHUHIRUH E\ D           
GHWDLOHG H[DPLQDWLRQ RI UDFLVP ZLWKLQ WKH DXGLR GRPDLQ DV LQWHUYLHZEDVHG PDWHULDO          
VXFK DV WKDW RI 5RGJHUV D KDYH DOOXGHG WR LWV VLJQLILFDQFH LQ SDUWLFXODU ZLWK             
UHVSHFWWRLQWHUVHFWLRQDOLW\&UHQVKDZ
$V HYLGHQFHG E\ WKH IXWXUH UHVHDUFK SRWHQWLDO ZLWKLQ WKH FRQWH[W RI DXGLR           
WHFKQRORJ\ P\ VWXG\ RIIHUV RQO\ SDUWLDO UHVSRQVHV WR WKH QHHGV RI WKLV DUHQD            
+RZHYHU WKH FRQWULEXWLRQV PDGH E\ WKLV VWXG\ DUH QRQHWKHOHVV VLJQLILFDQW LQ          
FKDUWLQJ WKH FRQWHPSRUDU\ FRQILJXUDWLRQ RI WKH DXGLR WHFKQRORJ\ GRPDLQ DV DQ          
H[FOXVLYHDQGSRWHQWLDOO\RSSUHVVLYHVSDFHLQQHHGRIUXSWXUH


%LEOLRJUDSK\

$GRUQR 7KHRGRU :  7KH &XUYHV RI WKH 1HHGOH ,Q 5 /HSSHUW HG            
 (VVD\V 2Q 0XVLF 7UDQVODWHG IURP *HUPDQ E\ 6XVDQ + *LOOHVSLH &DOLIRUQLD           
8QLYHUVLW\RI&DOLIRUQLD3UHVV

$GRUQR 7KHRGRU :  2Q WKH )HWLVK &KDUDFWHU LQ 0XVLF DQG WKH 5HJUHVVLRQ RI             
/LVWHQLQJ ,Q 5 /HSSHUW HG  (VVD\V 2Q 0XVLF 7UDQVODWHG IURP *HUPDQ E\            
6XVDQ+*LOOHVSLH&DOLIRUQLD8QLYHUVLW\RI&DOLIRUQLD3UHVV

$GRUQR 7KHRGRU :  2Q 3RSXODU 0XVLF ,Q 5 /HSSHUW HG  (VVD\V RQ             
PXVLF 7UDQVODWHG IURP *HUPDQ E\ 6XVDQ + *LOOHVSLH &DOLIRUQLD 8QLYHUVLW\ RI          
&DOLIRUQLD3UHVV

$NULFK 0  7KH GHVFULSWLRQ RI WHFKQLFDO REMHFWV ,Q : %LMNHU DQG - /DZ HGV              
6KDSLQJ7HFKQRORJ\%XLOGLQJ6RFLHW\&DPEULGJH7KH0,73UHVV

$NULFK 0 DQG /DWRXU %  $ VXPPDU\ RI FRQYHQLHQW YRFDEXODU\ IRU WKH            
VHPLRWLFV RI KXPDQ DQG QRQKXPDQ DVVHPEOLHV ,Q : %LMNHU DQG - /DZ HGV            
6KDSLQJ7HFKQRORJ\%XLOGLQJ6RFLHW\&DPEULGJH7KH0,73UHVV

$OELQL 6WHYH  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV! >$FFHVVHG     
@

$OH[DQGHU 'DQ  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV! >$FFHVVHG     
@

$UPVWURQJ 9LFWRULD  *LUOV¶ DQG %R\V¶ 7HFKQRORJLFDO 7R\V 0XVLF &RPSRVLWLRQ         
LQ WKH &RPSXWHUL]HG &ODVVURRP >RQOLQH@ $YDLODEOH DW      
KWWSZZZTXHHQVXFDPXVLFOLQNVJHPVSDVW1R$UWPVWURQJDUWLFOHKWP!
>$FFHVVHG@


$QQHWWV $OH[  0DVFXOLQLW\ DQG *HDU )HWLVKLVP LQ $XGLR 7HFKQRORJ\         
&RPPXQLW\ 'LVFRXUVH $SSHQGL[ $& 3K ' $QJOLD 5XVNLQ 8QLYHUVLW\ 6XEPLWWHG         
$XJXVW

$WWDOL -DFTXHV  1RLVH 3ROLWLFDO (FRQRP\ RI 0XVLF 7UDQVODWHG E\ %ULDQ          
0DVVXPL0LQQHVRWD8QLYHUVLW\RI0LQQHVRWD3UHVV

%DLOH\ :LOOLDP  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV! >$FFHVVHG     
@

%DUEHU 6LPRQ  6RXQGVWUHDP 7KH ,QWURGXFWLRQ 2I &RPPHUFLDO 'LJLWDO        
5HFRUGLQJ ,Q 7KH 8QLWHG 6WDWHV -RXUQDO RQ WKH $UW RI 5HFRUG 3URGXFWLRQ >RQOLQH@            
$YDLODEOH DW 
KWWSDUSMRXUQDOFRPVRXQGVWUHDPWKHLQWURGXFWLRQRIFRPPHUFLDOGLJLWDOUHF
RUGLQJLQWKHXQLWHGVWDWHV!>$FFHVVHG@

%DUQHV %UXFH  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV! >$FFHVVHG     
@

%DUU\ (ULF '  +LJK)LGHOLW\ 6RXQG DV 6SHFWDFOH DQG 6XEOLPH  ,Q           
' 6XLVPDQ DQG 6 6WUDVVHU HGV  6RXQG LQ WKH $JH RI 0HFKDQLFDO            
5HSURGXFWLRQ3KLODGHOSKLD8QLYHUVLW\RI3HQQV\OYDQLD3UHVV&K

%D\P 1DQF\  $ 0DQLIHVWR )RU 0XVLF 7HFKQRORJLVWV >RQOLQH@ $YDLODEOH DW          
KWWSZZZPXVLFWHFKLIHVWRRUJ"S !>$FFHVVHG@

%D\WRQ 0DYLV  :RPHQ DQG WKH (OHFWULF *XLWDU ,Q 6 :KLWHOH\ HG             
6H[LQJWKH*URRYH3RSXODU0XVLFDQG*HQGHU/RQGRQ5RXWOHGJH&K

%HFN . %HHGOH 0 %HQQHNXP $ &RFNEXUQ $ &XQQLQJKDP : )RZOHU 0           
*UHQQLQJ - +LJKVPLWK - +XQW $ -HIIULHV 5 .HUQ - 0DULFN % 0DUWLQ 5             
0HOORU 6 6FKZDEHU . 6XWKHUODQG - 7KRPDV '  0DQLIHVWR IRU $JLOH           

6RIWZDUH 'HYHORSPHQW >RQOLQH@ $YDLODEOH DW KWWSDJLOHPDQLIHVWRRUJ! >$FFHVVHG      
@

%HQQHWW 6DPDQWKD  5HYROXWLRQ 6DFULOHJH ([DPLQLQJ 7KH 7HFKQRORJLFDO       
'LYLGH $PRQJ 5HFRUG 3URGXFHUV ,Q 7KH /DWH V -RXUQDO RQ WKH $UW RI 5HFRUG             
3URGXFWLRQ >RQOLQH@ $YDLODEOH DW   
KWWSDUSMRXUQDOFRPUHYROXWLRQVDFULOHJHH[DPLQLQJWKHWHFKQRORJLFDOGLYLGHD
PRQJUHFRUGSURGXFHUVLQWKHODWHV!>$FFHVVHG@

%HQQHWW 6DPDQWKD D (QGOHVV $QDORJXH 6LWXDWLQJ 9LQWDJH 7HFKQRORJLHV ,Q        
7KH &RQWHPSRUDU\ 5HFRUGLQJ $QG 3URGXFWLRQ :RUNSODFH -RXUQDO RQ WKH $UW RI          
5HFRUG 3URGXFWLRQ >RQOLQH@ $YDLODEOH DW    
KWWSDUSMRXUQDOFRPHQGOHVVDQDORJXHVLWXDWLQJYLQWDJHWHFKQRORJLHVLQWKH
FRQWHPSRUDU\UHFRUGLQJSURGXFWLRQZRUNSODFH!>$FFHVVHG@

%HQQHWW 6DPDQWKD E 9LQWDJH 6RXQG 5HFRUGLQJ 7HFKQRORJ\ 3UDFWLFDOLW\       
6RXUFH DQG 3ODFH >3UHVHQWDWLRQ@ $W &DPEULGJH %UDQFK RI WKH $XGLR (QJLQHHULQJ          
6RFLHW\$QJOLD5XVNLQ8QLYHUVLW\

%HQQHWW 6DPDQWKD F 5HYLVLWLQJ WKH µ'RXEOH 3URGXFWLRQ¶ ,QGXVWU\ $GYHUWLVLQJ        
&RQVXPSWLRQ DQG µ7HFKQRSRUQ¶ VXUURXQGLQJ WKH 0XVLF 7HFKQRORJ\ 3UHVV 0XVLF        
/DZDQG%XVLQHVV$QWKRORJ\SS

%H\QRQ -RKQ  &RPSXWHUV GRPLQDQW ER\V DQG LQYLVLEOH JLUOV ,Q - %H\QRQ           
DQG + 0DFND\ HGV  &RPSXWHUV LQWR &ODVVURRPV 0RUH 4XHVWLRQV WKDQ          
$QVZHUV/HZHV)DOPHUSS

%H\QRQ -RKQ  0DVFXOLQLWLHV DQG &XOWXUH %XFNLQJKDP 2SHQ 8QLYHUVLW\        
3UHVV

%LMNHU : ( DQG /DZ - HGV  6KDSLQJ 7HFKQRORJ\%XLOGLQJ 6RFLHW\          
&DPEULGJH7KH0,73UHVV


%LMNHU : ( +XJKHV 7 3 DQG 3LQFK 7 HGV   7KH 6RFLDO             
&RQVWUXFWLRQ RI 7HFKQRORJLFDO 6\VWHPV 1HZ 'LUHFWLRQV LQ WKH 6RFLRORJ\ DQG +LVWRU\          
RI7HFKQRORJ\&DPEULGJH7KH0,73UHVV

%ORRU 'DYLG  :LWWJHQVWHLQ $ 6RFLDO 7KHRU\ RI .QRZOHGJH 1HZ <RUN          
&ROXPELD8QLYHUVLW\3UHVV

%R\QH & DQG 1HDO 3  &RQGXFWLQJ ,Q'HSWK ,QWHUYLHZV 3DWKILQGHU         
,QWHUQDWLRQDO7RROVSS

%UXQV $[HO  7KH )XWXUH ,V 8VHU /HG 7KH 3DWK 7RZDUGV :LGHVSUHDG           
3URGXVDJH )LEUHFXOWXUH >RQOLQH@ $YDLODEOH DW    
KWWSHOHYHQILEUHFXOWXUHMRXUQDORUJIFMWKHIXWXUHLVXVHUOHGWKHSDWKWRZDUGV
ZLGHVSUHDGSURGXVDJH!>$FFHVVHG@

%UXQV $[HO  )URP 3URVXPHU WR 3URGXVHU 8QGHUVWDQGLQJ 8VHU/HG &RQWHQW         
&UHDWLRQ ,Q 7UDQVIRUPLQJ $XGLHQFHV /RQGRQ  6HSWHPEHU &$05, 8QLYHUVLW\        
RI:HVWPLQVWHU

%XURQ 1LF  )RU WKH 5HFRUG :RPHQ¶V $XGLR 0LVVLRQ DW  <HDUV >YLGHR            
RQOLQH@$YDLODEOHDWKWWSVYLPHRFRP!>$FFHVVHG@

%XWOHU-XGLWK*HQGHU7URXEOH1HZ<RUN5RXWOHGJH

&DOH  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ 0DJD]LQH           
>RQOLQH@$YDLODEOHDWKWWSWDSHRSFRPOHWWHUV!>$FFHVVHG@

&DVFRQH .LP  7KH $HVWKHWLFV RI )DLOXUH ³3RVW'LJLWDO´ 7HQGHQFLHV LQ         
&RQWHPSRUDU\&RPSXWHU0XVLF&RPSXWHU0XVLF-RXUQDO :LQWHUSS

&DPSEHOO *DYLQ -  &ODVVLFDO 0XVLF DQG WKH 3ROLWLFV RI *HQGHU LQ $PHULFD            
$PHULFDQ0XVLF:LQWHUSS

&KLHQ -HQ  :RPHQ LQ 67(0 7HUUL :LQVWRQ DQG :RPHQ¶V $XGLR 0LVVLRQ           
>RQOLQH@ $YDLODEOH DW  

KWWSNDOZRUJSRVWZRPHQVWHPWHUULZLQVWRQDQGZRPHQVDXGLRPLVVLRQ!
>$FFHVVHG@

&LWURQ 0DUFLD -  *HQGHU 3URIHVVLRQDOLVP DQG WKH 0XVLFDO &DQRQ 7KH          
-RXUQDORI0XVLFRORJ\:LQWHUSS

&RFNEXUQ &  7KH 5HODWLRQV RI 7HFKQRORJ\ :KDW ,PSOLFDWLRQV IRU 7KHRULHV RI           
6H[ DQG &ODVV ,Q 5 &URPSWRQ DQG 0 0DQQ HGV  *HQGHU DQG 6WUDWLILFDWLRQ             
&DPEULGJH3ROLW\SS

&RFNRV ,QFRUSRUDWHG  &RFNRV >RQOLQH@ $YDLODEOH DW      
KWWSZZZFRFNRVFRPLQGH[SKS!>$FFHVVHG@

&RJDQ - 	 &ODUN :  7HPSOHV RI 6RXQG ,QVLGH WKH *UHDW 5HFRUGLQJ            
6WXGLRV6DQ)UDQFLVFR&KURQLFOH%RRNV

&RKHQ 6DUD  0HQ 0DNLQJ $ 6FHQH ,Q 6 :KLWHOH\ HG  6H[LQJ WKH             
*URRYH3RSXODU0XVLFDQG*HQGHU/RQGRQ5RXWOHGJH&K

&RQQHOO5:0DVFXOLQLWLHV&DPEULGJH3ROLW\

&RUQZDOO $ DQG /LQGLVIDUQH 1  'LVORFDWLQJ 0DVFXOLQLW\ &RPSDUDWLYH        
(WKQRJUDSKLHV/RQGRQ5RXWOHGJH

&R[ &KULVWRSKHU DQG :DUQHU 'DQLHO HGV  $XGLR &XOWXUH 5HDGLQJV LQ          
0RGHUQ0XVLF1HZ<RUN&RQWLQXXP,QWHUQDWLRQDO3XEOLVKLQJ

&UDQH /DUU\ D /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV! >$FFHVVHG     
@

&UDQH /DUU\ HG E 7DSH 2S 7KH %RRN DERXW &UHDWLYH 0XVLF 5HFRUGLQJ 9RO            
,86)HUDO+RXVH


&UDQH /DUU\  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV! >$FFHVVHG     
@

&UDQH /DUU\ HG  7DSH 2S 7KH %RRN DERXW &UHDWLYH 0XVLF 5HFRUGLQJ 9RO            
,,6DFUDPHQWR+DO/HRQDUG

&UDQH /DUU\ HG D )$4 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ 0DJD]LQH            
>RQOLQH@$YDLODEOHDWKWWSZZZWDSHRSFRPIDT!>$FFHVVHG@

&UDQH /DUU\ E /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH,VVXHQR0D\-XQS

&UHQVKDZ .  'HPDUJLQDOLVLQJ WKH ,QWHUVHFWLRQ RI 5DFH DQG 6H[ $ %ODFN           
)HPLQLVW &ULWLTXH RI $QWLGLVFULPLQDWLRQ 'RFWULQH )HPLQLVW 7KHRU\ DQG $QWLUDFLVW        
3ROLWLFV8QLYHUVLW\RI&KLFDJR/HJDO)RUXPSS

&URPSWRQ 5 DQG 0DQQ 0 HGV  *HQGHU DQG 6WUDWLILFDWLRQ &DPEULGJH          
3ROLW\

'DYLHV 0HJDQ .  7HFKQRORJ\ DV 0DVFXOLQH DQG WKH $OLHQDWLRQ RI WKH           
)HPDOH 6WXGHQW 7KH $PHQ %UHDN HW DO >EORJ@  6HSWHPEHU $YDLODEOH DW           
KWWSVPHJDQNGDYLHVZRUGSUHVVFRPWHFKQRORJ\DVPDVFXOLQHDQGWK
HDOLHQDWLRQRIWKHIHPDOHVWXGHQW!>$FFHVVHG@

'H $QJHOLV 0DVVLPR  6RFLDO 5HODWLRQV &RPPRGLW\)HWLVKLVP DQG 0DU[
V        
&ULWLTXH 2I 3ROLWLFDO (FRQRP\ >RQOLQH@ $YDLODEOH DW      
KWWSKRPHSDJHVXHODFXN0'H$QJHOLV)(7,6+SGI!>$FFHVVHG@

'HOHX]H * DQG *XDWWDUL )  $ 7KRXVDQG 3ODWHDXV &DSLWDOLVP DQG          
6FKL]RSKUHQLD7UDQVODWHGIURP)UHQFKE\%ULDQ0DVVXPL/RQGRQ&RQWLQXXP

'HUULGD -DFTXHV  2I *UDPPDWRORJ\ 0DU\ODQG -RKQ +RSNLQV 8QLYHUVLW\        
3UHVV


'LFNH\ $OH[  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV! >$FFHVVHG     
@

'RXJODV 6XVDQ -  /LVWHQLQJ LQ 5DGLR DQG WKH $PHULFDQ LPDJLQDWLRQ          
0LQQHDSROLV8QLYHUVLW\RI0LQQHVRWD3UHVV

'UDSHU 3DXO  2Q &ULWLFDO /LVWHQLQJ 0XVLFLDQVKLS $QG 7KH $UW 2I 5HFRUG           
3URGXFWLRQ -RXUQDO 2Q 7KH $UW 2I 5HFRUG 3URGXFWLRQ >RQOLQH@ $YDLODEOH DW          
KWWSDUSMRXUQDOFRPRQFULWLFDOOLVWHQLQJPXVLFLDQVKLSDQGWKHDUWRIUHFRUG
SURGXFWLRQ!>$FFHVVHG@

($56 (OHFWUR$FRXVWLF 5HVRXUFH 6LWH  )LHOG 5HFRUGLQJ >RQOLQH@ $YDLODEOH DW         
KWWSZZZHDUVGPXDFXNVSLSSKS"UXEULTXH	RUGHU &!>$FFHVVHG@

(GXFDWLRQ ,QGH[  $XGLR 7HFKQRORJ\ DQG &UHDWLYH 0XVLF 7HFKQRORJ\ >RQOLQH@         
$YDLODEOHDW
KWWSZZZHGXFDWLRQLQGH[FRXNFRXUVHDQJOLDUXVNLQXQLYHUVLW\DXGLRWHFKQRORJ\
DQGFUHDWLYHPXVLFWHFKQRORJ\!>$FFHVVHG@

(GZDUGV 7LP  0HQ LQ WKH 0LUURU 0HQ¶V )DVKLRQV 0DVFXOLQLW\ DQG &RQVXPHU           
6RFLHW\/RQGRQ&DVVHOO

(LVHQEHUJ (YDQ  7KH 5HFRUGLQJ $QJHO ([SORUDWLRQV LQ 3KRQRJUDSK\ 0XVLF         
5HFRUGV DQG &XOWXUH IURP $ULVWRWOH WR =DSSD 1HZKDYHQ 	 /RQGRQ <DOH 8QLYHUVLW\           
3UHVV

(OHFWURQLF 0XVLFLDQ  /LD 5RVH WR 3HUIRUP %HQHILW &RQFHUW IRU :RPHQ
V $XGLR           
0LVVLRQ (OHFWURQLF 0XVLFLDQ >RQOLQH@ $YDLODEOH DW     
KWWSZZZHPXVLFLDQFRPJHDUOLDURVHWRSHUIRUPEHQHILWFRQFHUWIRUZRPH
QVDXGLRPLVVLRQ!>$FFHVVHG@

(QR %ULDQ  7KH 6WXGLR DV &RPSRVLWLRQDO 7RRO 'RZQEHDW -XO\$XJXVW         
SS


(ULFNVRQ .HYLQ  :KR &RXQWV DV DQ ([SHUW" 1HZ 0XVLF %R[ >RQOLQH@  $SULO             
$YDLODEOH DW KWWSZZZQHZPXVLFER[RUJDUWLFOHVZKRFRXQWVDVDQH[SHUW!  
>$FFHVVHG@

)DUOH\ 6KDXQ  7KH :RPHQ¶V $XGLR 0LVVLRQ DQG 6RXQG &KDQQHO $Q          
,QWHUYLHZ ZLWK 7HUUL :LQVWRQ 'HVLJQLQJ 6RXQG >RQOLQH@  1RYHPEHU $YDLODEOH DW          
KWWSGHVLJQLQJVRXQGRUJWKHZRPHQVDXGLRPLVVLRQDQGVRXQGFKDQQHO
DQLQWHUYLHZZLWKWHUULZLQVWRQ!>$FFHVVHG@

)DUTXKDUVRQ $OH[ HG  %ULDQ :LOVRQ $Q $UW %RRN /RQGRQ )RXU &RUQHUV           
%RRNV

)HHQEHUJ$QGUHZ4XHVWLRQLQJ7HFKQRORJ\/RQGRQ5RXWOHGJH

)HHQEHUJ $QGUHZ  7UDQVIRUPLQJ 7HFKQRORJ\ $ &ULWLFDO 7KHRU\ 5HYLVLWHG        
2[IRUG8QLYHUVLW\3UHVV

)HHQEHUJ $QGUHZ  &ULWLFDO 7KHRU\ RI 7HFKQRORJ\ $Q 2YHUYLHZ 7DLORULQJ         
%LRWHFKQRORJLHVSS

)LVFKHU 3DXO '  7KH 6RR\ '\QDVW\ 2I &DPGHQ 1HZ -HUVH\ 9LFWRU¶V )LUVW            
)DPLO\ 2I 5HFRUGLQJ -RXUQDO RQ WKH $UW RI 5HFRUG 3URGXFWLRQ >RQOLQH@ $YDLODEOH DW            
KWWSDUSMRXUQDOFRPWKHVRR\G\QDVW\RIFDPGHQQHZMHUVH\YLFWRU(
VILUVWIDPLO\RIUHFRUGLQJ!>$FFHVVHG@

)RXFDXOW0LFKHO'LVFLSOLQHDQG3XQLVK/RQGRQ3HQJXLQ

)RXFDXOW 0LFKHO  ,QWHUYLVWD D 0LFKHO )RXFDXOW ,Q & *RUGRQ HG            
3RZHU.QRZOHGJH 6HOHFWHG ,QWHUYLHZV DQG 2WKHU :ULWLQJV  7UDQVODWHG       
IURP )UHQFK E\ & *RUGRQ / 0DUVKDOO - 0HSKDP DQG . 6RSHU +DUORZ 3UHQWLFH             
+DOO&K

)RXFDXOW 0LFKHO  3RZHU.QRZOHGJH 6HOHFWHG ,QWHUYLHZV DQG 2WKHU :ULWLQJV        
 7UDQVODWHG IURP )UHQFK E\ & *RUGRQ / 0DUVKDOO - 0HSKDP DQG .            
6RSHU+DUORZ3UHQWLFH+DOO

)RXFDXOW 0LFKHO  7KH $UFKDHRORJ\ RI .QRZOHGJH 7UDQVODWHG IURP WKH )UHQFK          
E\$06KHULGDQ6PLWK/RQGRQ5RXWOHGJH

)RXFDXOW 0LFKHO  /
KHUPHQHXWLTXH GX VXMHW &RXUV DX &ROOqJH GH )UDQFH          
/RQGRQ9HUVR

)ULWK 6LPRQ  3RSXODU 0XVLF  ,Q * 0DUWLQ HG  0DNLQJ           
0XVLF/RQGRQ5RXWOHGJHSS

)ULWK 6LPRQ  $UW 9HUVXV 7HFKQRORJ\ 7KH 6WUDQJH &DVH RI 3RSXODU 0XVLF           
0HGLD&XOWXUHDQG6RFLHW\SS

)ULWK 6LPRQ  $ -RXUQDO 2Q 7KH $UW RI 5HFRUG 3URGXFWLRQ -RXUQDO 2Q 7KH $UW              
2I 5HFRUG 3URGXFWLRQ >RQOLQH@ $YDLODEOH DW     
KWWSDUSMRXUQDOFRPDMRXUQDORQWKHDUWRIUHFRUGSURGXFWLRQ! >$FFHVVHG 
@

)URVW 6WHSKHQ  6WULNLQJ 7KH :URQJ 1RWH -RXUQDO 2Q 7KH $UW 2I 5HFRUG            
3URGXFWLRQ >RQOLQH@ $YDLODEOH DW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 7KH &R&RQVWUXFWLRQ RI            
8VHUVDQG7HFKQRORJ\&DPEULGJH7KH0,73UHVV

3HUOPDQ 0  &RQVXPLQJ $XGLR $Q ,QWURGXFWLRQ 7R 7ZHDN 7KHRU\ ,Q 7$           
/\VORII 	 /& *D\ HGV  0XVLF DQG 7HFKQRFXOWXUH 0LGGOHWRZQ &RQQHFWLFXW          
:HVOH\DQ8QLYHUVLW\3UHVVSS

3HUOPDQ 0  *ROGHQ (DUV DQG 0HWHU 5HDGHUV 7KH &RQWHVW )RU (SLVWHPLF           
$XWKRULW\LQ$XGLRSKLOLD6RFLDO6WXGLHVRI6FLHQFHSS

3LQFK 7 DQG %LMVWHUYHOG .  6RXQG 6WXGLHV 1HZ 7HFKQRORJLHV DQG 0XVLF           
6RFLDO6WXGLHVRI6FLHQFHSS


3LQFK 7UHYRU  *LYLQJ %LUWK WR 1HZ 8VHUV +RZ WKH 0LQLPRRJ :DV 6ROG WR             
5RFN DQG 5ROO ,Q 1 2XGVKRRUQ DQG 7 3LQFK HGV  +RZ 8VHUV 0DWWHU 7KH              
&R&RQVWUXFWLRQRI8VHUVDQG7HFKQRORJ\&DPEULGJH7KH0,73UHVV&K

3LQFK 7 DQG %LMVWHUYHOG . HGV  7KH 2[IRUG +DQGERRN RI 6RXQG 6WXGLHV            
2[IRUG2[IRUG8QLYHUVLW\3UHVV

5HGGLQJWRQ +HOHQ  7KH /RVW :RPHQ RI 5RFN 0XVLF )HPDOH 0XVLFLDQV RI WKH            
3XQN(UD/RQGRQ$VKJDWH

5HGGLQJWRQ +HOHQ  7KH )RUJRWWHQ 5HYROXWLRQ RI WKH )HPDOH 3XQN 0XVLFLDQV          
LQWKHV3HDFH5HYLHZSS

5HGGLQJWRQ +HOHQ  +DQGV 2II 0\ ,QVWUXPHQW ,Q $ 5DQGDOO HG  0XVLF            
3RZHUDQG3ROLWLFV/RQGRQ5RXWOHGJH

5H\QROGV /XNH  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH,VVXHQR0D\-XQS

5LEDF )UDQFRLV  )URP 7KH 6FLHQWLILF 5HYROXWLRQ 7RZDUG $ 6RFLRORJ\ 2I          
)HHGEDFN -RXUQDO RQ WKH $UW RI 5HFRUG 3URGXFWLRQ >RQOLQH@ $YDLODEOH DW          
KWWSDUSMRXUQDOFRPIURPWKHVFLHQWLIFUHYROXWLRQWRURFN! >$FFHVVHG 
@

5RELQVRQ 6  3XWWLQJ WKH VWXG EDFN LQWR JHQGHU VWXGLHV 7KH 7LPHV +LJKHU            
(GXFDWLRQ6XSSOHPHQW'HFHPEHU

5REMRKQV +XJK  7& (OHFWURQLF )LQDOL]HU ([SUHVV 6RXQG 2Q 6RXQG >RQOLQH@          
$YDLODEOH DW 
KWWSZZZVRXQGRQVRXQGFRPVRVIHEDUWLFOHVWFHOHFWURQLFKWP! >$FFHVVHG 
@

5RGJHUV 7DUD D 3LQN 1RLVHV :RPHQ 2Q (OHFWURQLF 0XVLF DQG 6RXQG          
/RQGRQ'XNH8QLYHUVLW\3UHVV


5RGJHUV 7DUD E ,QWURGXFWLRQ 3LQN 1RLVHV :RPHQ RQ (OHFWURQLF 0XVLF DQG          
6RXQG ,Q - 6WHUQH HG  7KH 6RXQG 6WXGLHV 5HDGHU /RQGRQ 5RXWOHGJH           
SS

5RSHU 0  <HVWHUGD\¶V PRGHO SURGXFW IHWLVKLVP DQG WKH %ULWLVK FRPSDQ\          
PDQ  ,Q 0 5RSHU DQG - 7RVK HGV  0DQIXO $VVHUWLRQV           
0DVFXOLQLWLHVLQ%ULWDLQVLQFH/RQGRQ5RXWOHGJH

5RWKPDQ /LO\  $ &XOWXUDO +LVWRU\ RI 0DQVSODLQLQJ 7KH $WODQWLF >RQOLQH@          
$YDLODEOH DW 
KWWSZZZWKHDWODQWLFFRPVH[HVDUFKLYHDFXOWXUDOKLVWRU\RIPDQVSODLQLQ
J!>$FFHVVHG@

5RWKVWHLQ (GZDUG  7KH 4XHVW IRU 3HUIHFW 6RXQG 7KH 1HZ 5HSXEOLF          
1RYHPEHUSS

5RXOODUG 5\DQ  :RPHQ LQ 3UR $XGLR 9RO 7HUUL :LQVWRQ ([HFXWLYH 'LUHFWRU           
RI :RPHQ¶V $XGLR 0LVVLRQ >RQOLQH@ $YDLODEOH DW      
KWWSEORJSUHVRQXVFRPLQGH[SKSZRPHQLQSURDXGLRYROWHUULZLQ
VWRQH[HFXWLYHGLUHFWRURIZRPHQVDXGLRPLVVLRQ!>$FFHVVHG@

5XJJLHUR &KULV  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV! >$FFHVVHG     
@

5XPVH\)UDQFLV7DSHOHVV6RXQG5HFRUGLQJ/RQGRQ)RFDO3UHVV

5XVVROR /XLJL  7KH $UW RI 1RLVHV )XWXULVW 0DQLIHVWR ,Q &R[ &KULVWRSKHU 	            
:DUQHU 'DQLHO HGV  $XGLR &XOWXUH 5HDGLQJV LQ 0RGHUQ 0XVLF 1HZ <RUN           
&RQWLQXXP,QWHUQDWLRQDO3XEOLVKLQJ&K

6DQGVWURP %  :RPHQ 0L[ (QJLQHHUV DQG WKH 3RZHU RI 6RXQG ,Q 0RLVDOD            
3 	 'LDPRQG % HGV  0XVLF DQG *HQGHU 8UEDQD 8QLYHUVLW\ RI ,OOLQRLV            
3UHVVSS


6DUDQFKXN %DUU\ 3  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF           
5HFRUGLQJ 0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV!     
>$FFHVVHG@

6DVVR /HQ  'HFRQVWUXFWLYLVP 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH DW         
KWWSZZZVRXQGRQVRXQGFRPVRVGHFDUWLFOHVOLYHWHFKKWP! >$FFHVVHG 
@

6FKDIHU 0XUUD\ 5  7KH 6RXQGVFDSH 2XU 6RQLF (QYLURQPHQW DQG WKH 7XQLQJ           
RIWKH:RUOG5RFKHVWHU,QQHU7UDGLWLRQV%HDUDQG&RPSDQ\

6FKOHPP :  2Q WKH 3RVLWLRQ RI WKH 7RQPHLVWHU 6RXQG 5HFRUGLVW LQ WKH            
0XVLFDO &RPPXQLFDWLRQ 3URFHVV ,Q . %ODXNRSI HG  7KH 3KRQRJUDP LQ          
&XOWXUDO&RPPXQLFDWLRQ6SULQJHU9HUODJSS

6FKRW -: DQG $OEHUW GH OD %UXKH]H $  7KH 0HGLDWHG 'HVLJQ RI 3URGXFWV             
&RQVXPSWLRQ DQG &RQVXPHUV LQ WKH 7ZHQWLHWK &HQWXU\ ,Q 1 2XGVKRRUQ DQG 7           
3LQFK HGV  +RZ 8VHUV 0DWWHU 7KH &R&RQVWUXFWLRQ RI 8VHUV DQG          
7HFKQRORJ\&DPEULGJH7KH0,73UHVV&K

6FKXO] *XLGR  0DU[
V GLVWLQFWLRQ EHWZHHQ WKH IHWLVK FKDUDFWHU RI WKH          
FRPPRGLW\ DQG IHWLVKLVP >RQOLQH@ $YDLODEOH DW     
KWWSPDU[DQGSKLORVRSK\RUJXNDVVHWVILOHVVRFLHW\SGIVVFKXO]SGI!
>$FFHVVHG@

6FRWW 'HUHN %  0XVLF &XOWXUH DQG 6RFLHW\ $ 5HDGHU 2[IRUG 2[IRUG           
8QLYHUVLW\3UHVV

6HJDO /  7KH ,OO$GDSWHG 0DOH >UDGLR WUDQVFULSW@ %%& %%&  'HFHPEHU           


6HLWV 0DULO\QQ  /HWWHUV 6HFWLRQ 7DSH 2S  7KH &UHDWLYH 0XVLF 5HFRUGLQJ           
0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPOHWWHUV! >$FFHVVHG     
@


6HQLRU 0LNH  0L[ 5HVFXH 6W 9LWXV 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH DW            
KWWSZZZVRXQGRQVRXQGFRPVRVQRYDUWLFOHVPL[UHVFXHBKWP!
>$FFHVVHG@

6HQLRU 0LNH  &RFNRV 5HDSHU  6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH DW           
KWWSZZZVRXQGRQVRXQGFRPVRVDXJDUWLFOHVUHDSHUKWP! >$FFHVVHG 
@

6HQLRU 0LNH  &RFNRV 5HDSHU  6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH DW           
KWWSZZZVRXQGRQVRXQGFRPVRVRFWDUWLFOHVUHDSHUKWP! >$FFHVVHG 
@

6KDUNH\ -DFN  $SSUR[LPDWHO\  4XHVWLRQV ZLWK :RPHQ¶V $XGLR 0LVVLRQ         
)RXQGHU 7HUUL :LQVWRQ >RQOLQH@ $YDLODEOH DW     
KWWSZZZNHIGLUHFWEORJFRPNHIEORJDXGLRILOHVDSSUR[LPDWHO\TXHV
WLRQVZLWKZRPHQVDXGLRPLVVLRQIRXQGHUKWPO!>$FFHVVHG@

6LJZRUWK *X\  &HOHEULW\ HQGRUVHPHQW 0HGLD 3DFN  >SGI@        
&DPEULGJH 626 3XEOLFDWLRQV $YDLODEOH DW    
KWWSZZZVRXQGRQVRXQGFRPSGIV626B8.B0HGLDB3DFNBSGI! >$FFHVVHG 
@

6ROQLW 5HEHFFD  0HQ :KR ([SODLQ 7KLQJV /$ 7LPHV >RQOLQH@ $YDLODEOH DW           
KWWSDUWLFOHVODWLPHVFRPDSURSLQLRQRSVROQLW!>$FFHVVHG@

6RXQGFKDQQHO D 0LVVLRQ >RQOLQH@ $YDLODEOH DW     
KWWSZZZVRXQGFKDQQHORUJPLVVLRQ!>$FFHVVHG@

6RXQGFKDQQHO E *HDU 7DON >RQOLQH@ $YDLODEOH DW      
KWWSZZZVRXQGFKDQQHORUJJHDUWDON!>$FFHVVHG@

6RXQG 2Q 6RXQG D 0HGLD 3DFN  >SGI@ &DPEULGJH 626         
3XEOLFDWLRQV $YDLODEOH DW  
KWWSZZZVRXQGRQVRXQGFRPSGIV626B8.B0HGLDB3DFNBSGI! >$FFHVVHG 
@

6RXQG 2Q 6RXQG E $ERXW 7KH 0DJD]LQH 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH           
DWKWWSZZZVRXQGRQVRXQGFRPLQIRUPDWLRQ!>$FFHVVHG@

6RXQG 2Q 6RXQG F 626 $GYHUWLVLQJ 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH DW           
KWWSZZZVRXQGRQVRXQGFRPLQIRUPDWLRQ3ULQW$GVSKS!>$FFHVVHG@

6RXQG 2Q 6RXQG G 4 &RXOG , EOHQG UHFRUGLQJV PDGH E\ WZR GLIIHUHQW PLFV DW              
WKH VDPH WLPH" 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH DW        
KWWSZZZVRXQGRQVRXQGFRPVRVMDQDUWLFOHVTDQGDKWP! >$FFHVVHG 
@

6RXQG 2Q 6RXQG  $ERXW 7KH 0DJD]LQH 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH           
DWKWWSZZZVRXQGRQVRXQGFRPLQIRUPDWLRQ!>$FFHVVHG@

6WDPP 0LFKDHO  7KH 6RXQG RI 3ULQW 1HZVSDSHUV DQG WKH 3XEOLF 3URPRWLRQ           
RI 5DGLR %URDGFDVWLQJ LQ WKH 8QLWHG 6WDWHV ,Q ' 6XLVPDQ DQG 6 6WUDVVHU HGV             
 6RXQG LQ WKH $JH RI 0HFKDQLFDO 5HSURGXFWLRQ 3KLODGHOSKLD 8QLYHUVLW\ RI          
3HQQV\OYDQLD3UHVV&K

6WHUQH-RQDWKDQ7DSH2S0DJD]LQH>RQOLQH@$YDLODEOHDW
KWWSEDGHVHUYHURUJUHYLHZV30KWPO!>$FFHVVHG@

6WHUQH -RQDWKDQ  7DSH 2S 7KH %RRN $ERXW &UHDWLYH 0XVLF 5HFRUGLQJ          
>RQOLQH@$YDLODEOHDW
KWWSEDGHVHUYHURUJUHYLHZV$0KWPO! >$FFHVVHG 
@

6WHUQH -RQDWKDQ  7KH $XGLEOH 3DVW FXOWXUDO RULJLQV RI VRXQG UHSURGXFWLRQ          
/RQGRQ'XNH8QLYHUVLW\3UHVV

6WHUQH-RQDWKDQHG7KH6RXQG6WXGLHV5HDGHU/RQGRQ5RXWOHGJH

6WHZDUW ,DQ  %RULQJ 0XVLF" 'RQ¶W %ODPH 7HFKQRORJ\ 6RXQG 2Q 6RXQG          
>RQOLQH@ $YDLODEOH DW  

KWWSZZZVRXQGRQVRXQGFRPVRVPD\DUWLFOHVVRXQGLQJRIIKWP! >$FFHVVHG 
@

6WUDZ :LOO  6L]LQJ 8S 5HFRUG &ROOHFWLRQV ,Q 6 :KLWHOH\ HG  6H[LQJ            
WKH*URRYH3RSXODU0XVLFDQG*HQGHU/RQGRQ5RXWOHGJH&K

6XLVPDQ 'DYLG DQG 6WUDVVHU 6XVDQ HGV  6RXQG LQ WKH $JH RI 0HFKDQLFDO            
5HSURGXFWLRQ3KLODGHOSKLD8QLYHUVLW\RI3HQQV\OYDQLD3UHVV

7DSH 2S  :KDW LV 7DSH 2S 0DJD]LQH DERXW" 7DSH 2S  7KH &UHDWLYH 0XVLF              
5HFRUGLQJ 0DJD]LQH >RQOLQH@ $YDLODEOH DW KWWSWDSHRSFRPDERXW! >$FFHVVHG      
@

7DSH2S/DUU\  /HWWHUV WR 7DSH 2S" 7DSH 2S 0HVVDJH %RDUG >RQOLQH          
PHVVDJH ERDUG@  'HFHPEHU $YDLODEOH DW     
KWWSPHVVDJHERDUGWDSHRSFRPYLHZWRSLFSKS"W !>$FFHVVHG@

7DSH2S/DUU\  /DQJXDJH GLVFXVVLRQ LQ /HWWHUV VHFWLRQ 7DSH 2S 0HVVDJH         
%RDUG >RQOLQH PHVVDJH ERDUG@  -XQH $YDLODEOH DW       
KWWSPHVVDJHERDUGWDSHRSFRPYLHZWRSLFSKS"W 	SRVWGD\V 	SRVWRUGHU 
DVF		VWDUW !>$FFHVVHG@

7KpEHUJH 3DXO  $Q\ 6RXQG <RX &DQ ,PDJLQH 0DNLQJ 0XVLF&RQVXPLQJ         
7HFKQRORJ\0LGGOHWRZQ:HVOH\DQ8QLYHUVLW\3UHVV

7KpEHUJH 3DXO  3OXJJHG ,Q 7HFKQRORJ\ DQG 5HFRUGHG 0XVLF ,Q 6 )ULWK :            
6WUDZ DQG - 6WUHHW HGV  7KH &DPEULGJH &RPSDQLRQ WR 3RS DQG 5RFN            
&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV

7KpEHUJH 3DXO  7KH (QG RI WKH :RUOG DV :H .QRZ ,W 7KH &KDQJLQJ 5ROH RI               
WKH 6WXGLR LQ WKH $JH RI WKH ,QWHUQHW ,Q 6 )ULWK DQG 6 =DJRUVNL7KRPDV HGV              
 7KH $UW RI 5HFRUG 3URGXFWLRQ $Q ,QWURGXFWRU\ 5HDGHU IRU D 1HZ $FDGHPLF            
)LHOG/RQGRQ$VKJDWH


7KRPSVRQ (PLO\  7KH 6RXQGVFDSH RI 0RGHUQLW\ $UFKLWHFWXUDO $FRXVWLFV DQG         
WKH&XOWXUHRI/LVWHQLQJLQ$PHULFD&DPEULGJH7KH0,73UHVV

7KRPVRQ 3DXO DQG 0F,QW\UH 3KLOOLS  5HWKLQNLQJ &UHDWLYH $SSURDFK ,Q 5HFRUG          
3URGXFWLRQ $QG 6WXGLR 5HFRUGLQJ (GXFDWLRQ $GGUHVVLQJ 7KH )LHOG -RXUQDO RQ WKH          
$UW RI 5HFRUG 3URGXFWLRQ >RQOLQH@ $YDLODEOH DW      
KWWSDUSMRXUQDOFRPUHWKLQNLQJFUHDWLYHSUDFWLFHLQUHFRUGSURGXFWLRQDQGVW
XGLRUHFRUGLQJHGXFDWLRQDGGUHVVLQJWKHILHOG!>$FFHVVHG@

7RIIOHU$OYLQ7KH7KLUG:DYH1HZ<RUN%DQWDP%RRNV

7RPD] GH &DUYDOKR $OLFH  7KH 'LVFRXUVH 2I +RPH 5HFRUGLQJ $XWKRULW\ RI           
³3URV´ $QG 7KH 6RYHUHLJQW\ 2I 7KH %LJ 6WXGLRV -RXUQDO RQ WKH $UW RI 5HFRUG             
3URGXFWLRQ >RQOLQH@ $YDLODEOH DW   
KWWSDUSMRXUQDOFRPWKHGLVFRXUVHRIKRPHUHFRUGLQJDXWKRULW\RI(&S
URV('DQGWKHVRYHUHLJQW\RIWKHELJVWXGLRV!>$FFHVVHG@

7UXD[%DUU\$FRXVWLF&RPPXQLFDWLRQ1HZ-HUVH\$EOH[3XEOLVKLQJ

YDQ 2RVW (OOHQ  0DWHULDOL]HG *HQGHU +RZ 6KDYHUV &RQILJXUH WKH 8VHUV¶          
)HPLQLQLW\ DQG 0DVFXOLQLW\ ,Q 1 2XGVKRRUQ DQG 7 3LQFK HGV  +RZ 8VHUV            
0DWWHU 7KH &R&RQVWUXFWLRQ RI 8VHUV DQG 7HFKQRORJ\ &DPEULGJH 7KH 0,7 3UHVV          
&K

9DUqVH (GJDUG  0XVLF DV DQ $UW 6FLHQFH ,Q &R[ &KULVWRSKHU 	 :DUQHU            
'DQLHO HGV  $XGLR &XOWXUH 5HDGLQJV LQ 0RGHUQ 0XVLF 1HZ <RUN &RQWLQXXP           
,QWHUQDWLRQDO3XEOLVKLQJ&K

9DUqVH (GJDUG  7KH (OHFWURQLF 0HGLXP ,Q &R[ &KULVWRSKHU 	 :DUQHU          
'DQLHO HGV  $XGLR &XOWXUH 5HDGLQJV LQ 0RGHUQ 0XVLF 1HZ <RUN &RQWLQXXP           
,QWHUQDWLRQDO3XEOLVKLQJ&K

9HDN 7\OHU  :KRVH 7HFKQRORJ\" :KRVH 0RGHUQLW\" 4XHVWLRQLQJ       
)HHQEHUJ¶V µ4XHVWLRQLQJ 7HFKQRORJ\¶ 6FLHQFH 7HFKQRORJ\ DQG +XPDQ 9DOXHV       
SS

9HEOHQ 7KRUVWHLQ  >@ 7KH 7KHRU\ RI WKH /HLVXUH &ODVV $Q (FRQRPLF           
6WXG\ RI ,QVWLWXWLRQV >RQOLQH@ $YDLODEOH DW KWWSROOOLEHUW\IXQGRUJWLWOHV!      
>$FFHVVHG@

9RHJHOLQ 6DORPp  /LVWHQLQJ WR 1RLVH DQG 6LOHQFH 7RZDUGV D 3KLORVRSK\ RI           
6RXQG$UW/RQGRQ&RQWLQXXP

9XOOLDP\ *UDKDP  0XVLF DQG WKH 0DVV &XOWXUH 'HEDWH ,Q - 6KHSKHUG 3            
9LUGHQ * 9XOOLDP\ DQG 7 :LVKDUW HGV :KRVH 0XVLF" $ 6RFLRORJ\ RI 0XVLFDO            
/DQJXDJHV/RQGRQ/DWLPHU

:DONHU 0DUWLQ  &RFNRV 5HDSHU '$: 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH DW           
KWWSZZZVRXQGRQVRXQGFRPVRVMXQDUWLFOHVUHDSHUKWP! >$FFHVVHG 
@

:DONHU 0DUWLQ  &RFNRV 5HDSHU  6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH DW           
KWWSZZZVRXQGRQVRXQGFRPVRVMDQDUWLFOHVUHDSHUKWP! >$FFHVVHG 
@

:DUG 3DXO  ,V ,W $OO *HWWLQJ 7RR (DV\" 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH             
DW KWWSZZZVRXQGRQVRXQGFRPVRVMDQDUWLFOHVVRXQGLQJRIIKWP! 
>$FFHVVHG@

:DUQHU 7LP  3RS 0XVLF 7HFKQRORJ\ DQG &UHDWLYLW\ 7UHYRU +RUQ DQG WKH           
'LJLWDO5HYROXWLRQ$OGHUVKRW$VKJDWH

:KLIIHQ 3DXO  5HDGHUV¶ 3UREOHPV 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH DW          
KWWSZZZVRXQGRQVRXQGFRPVRVIHEDUWLFOHVDSSOHQRWHVKWP! >$FFHVVHG 
@

:KLWH 3DXO  %X\LQJ 7KH (TXLSPHQW <RX 5HDOO\ 1HHG 3DUW  6RXQG 2Q            
6RXQG >RQOLQH@ $YDLODEOH DW   
KWWSZZZVRXQGRQVRXQGFRPVRVDXJDUWLFOHVPDNLQJKWP! >$FFHVVHG 
@

:KLWH 3DXO  +DSS\ WK %LUWKGD\ 626 6RXQG 2Q 6RXQG >RQOLQH@ $YDLODEOH           
DW KWWSZZZVRXQGRQVRXQGFRPVRVQRYDUWLFOHVOHDGHUKWPO! >$FFHVVHG  
@

:KLWHOH\ 6KHLOD HG  6H[LQJ WKH *URRYH 3RSXODU 0XVLF DQG *HQGHU          
/RQGRQ5RXWOHGJH

:LFN 3HWHU  5RFN 0XVLF &XOWXUH $HVWKHWLFV DQG 6RFLRORJ\ 7UDQVODWHG IURP          
*HUPDQE\5DFKHO)RJJ&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV

:LHJPDQ 5RE\Q  8QPDNLQJ ,Q - .HJDQ *DUGLQHU HG  0DVFXOLQLW\          
6WXGLHV DQG )HPLQLVW 7KHRU\ 1HZ 'LUHFWLRQV 1HZ <RUN &ROXPELD 8QLYHUVLW\         
3UHVVSS

:LOOLDPV $OODQ  'LYLGH $QG &RQTXHU 3RZHU 5ROH )RUPDWLRQ $QG &RQIOLFW ,Q           
5HFRUGLQJ 6WXGLR $UFKLWHFWXUH -RXUQDO RQ WKH $UW RI 5HFRUG 3URGXFWLRQ >RQOLQH@          
$YDLODEOH DW 
KWWSDUSMRXUQDOFRPGLYLGHDQGFRQTXHUSRZHUUROHIRUPDWLRQDQGFRQIOLFWLQU
HFRUGLQJVWXGLRDUFKLWHFWXUH!>$FFHVVHG@

:LOOLDPV 3DXO  3HUIRUPLQJ $UWLVW 7KH 0XVLF RI %RE '\ODQ YRO ,             
&DOLIRUQLD8QGHUZRRG0LOOHU

:LOOLDPV5&XOWXUHDQG6RFLHW\1HZ<RUN&ROXPELD8QLYHUVLW\3UHVV

:LOGHU (OLRW    (QGWURGXFLQJ 1HZ <RUN &RQWLQXXP ,QWHUQDWLRQDO         
3XEOLVKLQJ

:LWNLQ5REHUW:$GRUQRRQ0XVLF/RQGRQ5RXWOHGJH

:ROIH 3DXOD  $ 6WXGLR 2I 2QH¶V 2ZQ 0XVLF 3URGXFWLRQ 7HFKQRORJ\ $QG           
*HQGHU -RXUQDO RQ WKH $UW RI 5HFRUG 3URGXFWLRQ >RQOLQH@ $YDLODEOH DW          
KWWSDUSMRXUQDOFRPDVWXGLRRIRQH(VRZQPXVLFSURGXFWLRQWH
FKQRORJ\DQGJHQGHU!>$FFHVVHG@

:RPHQ¶V $XGLR 0LVVLRQ D $ERXW 8V >RQOLQH@ $YDLODEOH DW        
KWWSZZZZRPHQVDXGLRPLVVLRQRUJDERXW!>$FFHVVHG@

:RPHQ¶V $XGLR 0LVVLRQ E 'LYHUVLW\ 6WDWHPHQW >RQOLQH@ $YDLODEOH DW        
KWWSZZZZRPHQVDXGLRPLVVLRQRUJFRQWHQWGLYHUVLW\VWDWHPHQW! >$FFHVVHG 
@

:RPHQ¶V $XGLR 0LVVLRQ F $GYLVRU\ %RDUG >RQOLQH@ $YDLODEOH DW        
KWWSZZZZRPHQVDXGLRPLVVLRQRUJDERXWDGYLVRU\ERDUG!>$FFHVVHG@

:RPHQ¶V $XGLR 0LVVLRQ G )XQGHUV DQG 6SRQVRUV >RQOLQH@ $YDLODEOH DW         
KWWSZZZZRPHQVDXGLRPLVVLRQRUJDERXWVXSSRUWHUVSDUWQHUV! >$FFHVVHG 
@

:RPHQ¶V $XGLR 0LVVLRQ H )UHTXHQWO\ $VNHG 4XHVWLRQV >RQOLQH@ $YDLODEOH DW         
KWWSZZZZRPHQVDXGLRPLVVLRQRUJFRQWHQWIUHTXHQWO\DVNTXHVWLRQV! >$FFHVVHG 
@

:RROJDU 6WHYH  &RQILJXULQJ WKH XVHU 7KH FDVH RI XVDELOLW\ WULDOV ,Q - /DZ             
HG  $ 6RFLRORJ\ RI 0RQVWHUV (VVD\V RQ 3RZHU 7HFKQRORJ\ DQG          
'RPLQDWLRQ/RQGRQ5RXWOHGJH

:ULJKWVRQ .HQGDOO  $Q ,QWURGXFWLRQ WR $FRXVWLF (FRORJ\ H&RQWDFW >RQOLQH@         
$YDLODEOH DW KWWSHFRQWDFWFDBZULJKWVRQBDFRXVWLFHFRORJ\KWPO! >$FFHVVHG   
@

=DN $OELQ  7KH 3RHWLFV RI 5RFN &XWWLQJ 7UDFNV 0DNLQJ 5HFRUGV &DOLIRUQLD           
8QLYHUVLW\RI&DOLIRUQLD3UHVV

=DN $OELQ D 7KH $UW 2I 5HFRUG 3URGXFWLRQ -RXUQDO RQ WKH $UW RI 5HFRUG             
3URGXFWLRQ >RQOLQH@ $YDLODEOH DW   
KWWSDUSMRXUQDOFRPWKHDUWRIUHFRUGSURGXFWLRQ!>$FFHVVHG@


=DN $OELQ E 5HFRUGLQJ 6WXGLR $V 6SDFH3ODFH -RXUQDO RQ WKH $UW RI 5HFRUG            
3URGXFWLRQ >RQOLQH@ $YDLODEOH DW   
KWWSDUSMRXUQDOFRPUHFRUGLQJVWXGLRDVVSDFHSODFH!>$FFHVVHG@

=DN $OELQ  7KH 6WDWH 2I 7KH $UW $QG 7KH 6WDWH 2I 7KH 'LVFLSOLQH -RXUQDO RQ               
WKH $UW RI 5HFRUG 3URGXFWLRQ >RQOLQH@ $YDLODEOH DW       
KWWSDUSMRXUQDOFRPWKHVWDWHRIWKHDUWDQGWKHVWDWHRIWKHGLVFLSOLQH!
>$FFHVVHG@


$SSHQGL[ $ ([FKDQJH ZLWK /DUU\ &UDQH 7DSH 2S HGLWRU &RQGXFWHG E\ $OH[           
$QQHWWV>HPDLO@

2Q-XQ$OH[$QQHWWVZURWH

'HDU/DUU\

, DP FXUUHQWO\ DVVHPEOLQJ D ERRN WKDW LQYHVWLJDWHV JHQGHU GLVFUHSDQF\ ZLWKLQ WKH           
DXGLR WHFKQRORJ\ FRPPXQLW\ DV ZHOO DV WKH ZLGHU LVVXHV VXUURXQGLQJ WKLV $V D            
FRPSRQHQW RI P\ UHVHDUFK , KDYH EHHQ SHUIRUPLQJ FRPSDUDWLYH DQDO\VHV RI YDULRXV           
SULQWHGSXEOLFDWLRQVWKDWHQJDJHZLWKLVVXHVRIDFFHVVLELOLW\WRWKHDXGLRFRPPXQLW\

7DSH 2S KDV DQG FRQWLQXHV WR EH D IDQWDVWLF VRXUFH RI LQIRUPDWLRQ ZLWK UHJDUGV WR              
WKHVH LVVXHV DQG KDV SURYHG LPPHQVHO\ KHOSIXO WR PH $GGLWLRQDOO\ LW UHPDLQV WKH            
PRVW LQFOXVLYH DQG KRUL]RQWDO UHVRXUFH DYDLODEOH HQVXULQJ WKDW UHDGHUV UHJDUGOHVV         
RI WKHLU GHPRJUDSKLF KDYH DFFHVV WR SUDFWLFDO LQIRUPDWLRQ WKDW DOORZV WKHP WR           
SDUWLFLSDWH LQ WKH DXGLR FRPPXQLW\ 7KLV LV DLGHG QR GRXEW E\ WKH VXEVFULSWLRQ            
PRGHO\RXKDYHFKRVHQ

,I LW LV DW DOO SRVVLEOH , ZRXOG EH JUDWHIXO LI \RX FRXOG SURYLGH PH ZLWK VRPH                
DGGLWLRQDO LQIRUPDWLRQ UHJDUGLQJ WKH PDJD]LQH DQG LWV VXEVFULEHUV )LUVWO\ , ZRXOG          
LQWHUHVWHG WR NQRZ WKH DYHUDJH VXEVFULSWLRQ QXPEHUV DV ZHOO DV WKH GHPRJUDSKLF RI            
WKH UHDGHUVKLS LQFOXGLQJ DJH JHQGHU QDWLRQDOLW\ HWF ,Q DGGLWLRQ LI \RX ZRXOG EH            
DYDLODEOH WR GLVFXVV VRPH RI WKH ILQHU SRLQWV RI P\ ZRUN , ZRXOG EH YHU\ LQWHUHVWHG WR                
WDON ZLWK \RX LQ DQ LQIRUPDO LQWHUYLHZ VHWWLQJ HJ YLD HPDLO FRUUHVSRQGHQFH RU            
WKURXJK6N\SH

7KDQN \RX IRU WDNLQJ WKH WLPH WR UHDG WKURXJK WKLV PHVVDJH , ORRN IRUZDUG WR              
KHDULQJIURP\RX

6LQFHUHO\

$OH[$QQHWWV

2Q-XQH/DUU\&UDQHZURWH

VXUH
ZKHQ",FRXOGPD\EHGR-XO\RU
VWDWVZLOOEHHPDLOHGE\P\GDWDJX\'DYH

:H GRQ
W FROOHFW LQIR RQ UDFH DQG QDWLRQDOLW\ LV GLIILFXOW EHFDXVH RI KRZ ZH VHQG              
WKRVHPDJVRXW

,WKLQNZHKDYHUHDGHUV

2Q-XQ$OH[$QQHWWVZURWH

+L/DUU\

,I \RX ZRXOG OLNH WR WDON RYHU 6N\SH , FDQ GR WKH WK -XO\ , ZLOO EH LQ *HUPDQ\ VR ZH                    
ZRXOGKDYHWRDUUDQJHDFRQYHQLHQWWLPHIRUXVERWK

$OWHUQDWLYHO\ , FDQ VHQG \RX VRPH TXHVWLRQV LQ D FRXSOH RI GD\V YLD HPDLO DQG \RX               
FDQWDNHDVPXFKWLPHDV\RXOLNHWRUHVSRQGWRWKHVH

/HWPHZKLFKVXLWV\RXEHWWHU

,KDYHUHFHLYHGWKHLQIRIURP'DYH7KDQNVVRPXFKIRUWDNLQJWKHWLPHWRUHVSRQG

$OH[

2Q-XQHDW/DUU\&UDQHZURWH

'R \RX VWD\ XS ODWH" :RXOG  SP \RXU WLPH SP P\ WLPH ZRUN" ,W
V -XO\ WK WKH                 
GD\EHIRUHDQG,NQRZZHKDYHODWHQLJKWSODQV

2Q-XQH/DUU\&UDQHZURWH


$FWXDOO\ ,
G UHDOO\ OLNH WR GR HPDLO TXHVWLRQV 7KLV LV VXFK D VHQVLWLYH VXEMHFW DQG ,               
UHDOO\ ZDQW WR PDNH VXUH , WKLQN WKHVH DQVZHUV WKURXJK DQG GRQ
W VWDWH RSLQLRQV DV              
IDFWV

2Q-XQH$OH[$QQHWWVZURWH

+L/DUU\

7KDQNV IRU WKH TXLFN UHVSRQVH , ZLOO HPDLO \RX VRPH TXHVWLRQV ZLWKLQ WKH QH[W IHZ              
GD\V EXW WDNH DV ORQJ DV \RX
G OLNH WR UHSO\ ,
P UHDOO\ LQWHUHVWHG LQ KHDULQJ \RXU               
RSLQLRQVRQWKHVXEMHFW

7KDQNVDJDLQ

$OH[

2Q-XQH/DUU\&UDQHZURWH

7KDQNV

2Q-XO\$OH[$QQHWWVZURWH

+L/DUU\

7KDQNV DJDLQ IRU WDNLQJ WKH WLPH WR ORRN WKURXJK DQG UHVSRQG WR WKHVH TXHVWLRQV ,I              
\RX ZRXOG OLNH PH WR FODULI\ DQ\WKLQJ WKHQ SOHDVH JHW LQ WRXFK DV , ZDQW WR EH VXUH                 
WKDW\RX
UHFRQILGHQWZKHQDQVZHULQJ 

 :KHQ VWDUWLQJ 7DSH 2S ZKDW GLG \RX ZDQW WR DFKLHYH DQGRU GR GLIIHUHQWO\ DQG              
GLG \RX GR VR LQ UHDFWLRQ WR WKH DXGLR WHFKQRORJ\ SUHVV WKDW ZDV EHLQJ FLUFXODWHG DW               
WKDWWLPH"

 2QH RI WKH NH\ WKHPHV RI P\ ERRN LV LQYHVWLJDWLQJ WKH ZD\ LQ ZKLFK D GLVFRXUVH                
RQ DXGLR SURGXFWLRQ WHFKQRORJ\ ERWK LQIOXHQFHV DQG LV LQIOXHQFHG E\ WKH XVHU )RU            
H[DPSOH WKH RSHUDWLQJ SULQFLSOHV RI D VSHFLILF SLHFH RI HTXLSPHQW KDYH EHHQ           

FRQVWUXFWHG DQG HVWDEOLVKHG E\ DQ HQJLQHHU WR VHUYH D VSHFLILF IXQFWLRQV $QRWKHU           
XVHU RI WKLV WHFKQRORJ\ ZLOO WKHQ ZRUN LQ UHDFWLRQ WR WKH SULQFLSOHV DQG JXLGHOLQHV             
RXWOLQHG E\ WKH FUHDWRU , GRQ
W PHDQ WR VXJJHVW KHUH WKDW RQH FDQQRW EH FUHDWLYH LQ               
WKH XVH RI WHFKQRORJ\ EHFDXVH RI LWV RULJLQ EXW UDWKHU WKDW XVHUV DOZD\V ZRUN LQ              
UHDFWLRQ WR D JLYHQ WHFKQRORJ\ 7R ZKDW H[WHQW GR \RX WKLQN 7DSH 2S UHIOHFWV WKLV              
NLQG RI SXVKSXOO UHODWLRQVKLS UHODWLRQVKLS" $V WKH HGLWRU KDYH \RX EHHQ ZLWQHVV WR            
SHRSOH
VDWWLWXGHVLQSULQWUHIOHFWLQJWKLVUHODWLRQVKLSWRZDUGWHFKQRORJ\"

 $V D SDUW RI P\ UHVHDUFK , KDYH DOVR EHHQ ORRNLQJ LQWR WKH ZD\V LQ ZKLFK WKH                 
DXGLR FRPPXQLW\ SUHVV IXQFWLRQV LQ UHODWLRQ WR WKH IHWLVKL]DWLRQ RI WHFKQRORJ\ )RU           
H[DPSOH VRPH PDJD]LQHV KDYH UHDFWHG E\ HVVHQWLDOO\ EHFRPLQJ D VHULHV RI          
DGYHUWV DQG UHYLHZV IRU WHFKQRORJ\ ZLWK YHU\ OLPLWHG GLVFXVVLRQV DV WR LWV           
DSSOLFDWLRQ EH LW SUDFWLFDO RU WKHRUHWLFDO ,Q ZKDW ZD\V GR \RX WKLQN 7DSH 2S             
IXQFWLRQV LQ WKLV FDSDFLW\ RU QRW DQG KRZ KDYH \RX FRQVWUXFWHG 7DSH 2S LQ UHODWLRQ              
WRIHWLVKL]DWLRQ"

 7DSH 2S VHHPV WR IDFLOLWDWH LQWHUDFWLRQ ZLWKLQ WKH FRPPXQLW\ E\ DFWLQJ DV D             
PHGLDWRU LQ FHUWDLQ UHVSHFWV ,W DOORZV SHRSOH WR HQJDJH LQ DFWXDO GHEDWHV DQG            
GLVFXVVLRQ WKURXJK WKH OHWWHUV VHFWLRQ LQVWHDG RI RI WKH WUDGLWLRQDO 4	$ VW\OH VHFWLRQ            
WKDW LV SUHVHQW LQ RWKHU SXEOLFDWLRQV , KDYH VHHQ SHRSOH ZULWLQJ LQ PDNLQJ            
FRUUHFWLRQV WR WHFKQLFDO GHWDLOV DV ZHOO DV KDYLQJ YHU\ RSHQ GLVFXVVLRQV DV WR WKH             
SURJUHVVIXWXUH RI WKH PDJD]LQH SDUWLFXODU LQ HDUOLHU LVVXHV , KDYH DOVR VHHQ           
DQVZHUV WR SDUWLFXODU TXHULHV EHLQJ UHVSRQGHG WR E\ LQGXVWU\ FHOHEULWLHV DV LW ZHUH            
VXFK DV 6WHYH $OELQL 'LG \RX FRQVFLRXVO\ VWUXFWXUH WKH PDJD]LQH LQ D ZD\ VR DV WR               
IDFLOLWDWHDGLVFXVVLRQZLWKLQWKHZLGHUFRPPXQLW\"

 :KDW ZDV WKH WKRXJKW SURFHVV EHKLQG WKH HGLWRULDO DQG RUJDQL]DWLRQDO QDWXUH RI            
WKHOHWWHUVVHFWLRQGLG\RXFRQVFLRXVO\OHDYHLWDVDQRSHQVSDFH"

 $V , KDYH PHQWLRQHG WR \RX LQ P\ SUHYLRXV HPDLOV , DP YHU\ LQWHUHVWHG LQ LVVXHV                
VXUURXQGLQJ JHQGHU GLVFULPLQDWLRQ ZLWKLQ WKH DXGLR WHFKQRORJ\ FRPPXQLW\ +DYLQJ        
ORRNHG WKURXJK 7DSH 2S LW KDV EHFRPH TXLWH FOHDU WR PH WKDW YHU\ HDUO\ RQ LQ WKH                
PDJD]LQH
V SXEOLFDWLRQ WKLV ZDV DQ LVVXH WKDW \RX GUHZ DWWHQWLRQ WR DQG LQFLWHG            
GLVFXVVLRQ LQWR +RZ GR \RX IHHO 7DSH 2S KDV FRQWULEXWHG WR WKH GLDORJXH RQ JHQGHU              
ZLWKLQWKHDXGLRWHFKQRORJ\FRPPXQLW\HLWKHULQWHQWLRQDOO\DQGXQLQWHQWLRQDOO\"

 $GGLWLRQDOO\ RYHU WKH FRXUVH RI 7DSH 2S
V SXEOLFDWLRQ KRZ KDYH \RX VHHQ WKH             
LVVXH RI JHQGHU GLVFULPLQDWLRQ GHYHORS RU FKDQJH LQ SDUWLFXODU ZLWK UHJDUGV WR KRZ LW             
LVGLVFXVVHGLQVLGHWKHDXGLRWHFKQRORJ\FRPPXQLW\

 $QRWKHU UHFXUULQJ WKHPH , KDYH REVHUYHG ZKHQ DQDO\VLQJ DXGLR WHFKQRORJ\ SULQW           
PHGLD GLVFRXUVH KDV EHHQ WKH UDWKHU FRPSHWLWLYH QDWXUH RI FRPPXQLFDWLRQ EHWZHHQ          
XVHUV $JDLQ , ZRXOG GUDZ DWWHQWLRQ WR WKH OHWWHUV VHFWLRQ RI 7DSH 2S ,W VHHPV WKDW               
PDQ\ XVHUV FRPSHWH ZLWK RQH DQRWKHU LQ WHUPV RI WKHLU UHVSHFWLYH NQRZOHGJH SRROV            
)RU H[DPSOH LQ WKH GLVFXVVLRQ RI VXSHULRULQIHULRU HTXLSPHQW *LYHQ \RXU         
H[SHULHQFH ZLWKLQ WKH LQGXVWU\ DQG DV HGLWRU RI WKH PDJD]LQH ZRXOG \RX VD\ WKLV LV              
DQ DWWLWXGH \RX KDYH EHHQ FRQVFLRXVO\ DZDUH RI" :KHUH KDYH \RX H[SHULHQFHG           
WKLV"

 :LWKLQ \RXU ZRUN DV DQ DXGLR HQJLQHHU KRZ IDU KDV \RXU LQYROYHPHQW LQ 7DSH 2S               
LQIOXHQFHG\RXUDSSURDFKWRSURGXFWLRQDQG\RXUHYHU\GD\SUDFWLFHV"

7KDQN \RX VR PXFK IRU WDNLQJ WKH WLPH WR UHVSRQG WR WKHVH /DUU\ WDNH DV PXFK WLPH                
DV \RX OLNH , XQGHUVWDQG WKDW \RX
UH YHU\ EXV\ ,I \RX ZRXOG OLNH PH WR FODULI\               
DQ\WKLQJSOHDVHOHWPHNQRZ

$OOWKHEHVW

$OH[

2Q-XO\/DUU\&UDQHZURWH

, KDG D KDUG WLPH ZLWK VRPH RI WKLV ,
P QRW D GHHS WKLQNHU DQG LW
V UHDOO\ EHHQ D ORW                   
PRUH VHDWRIWKHSDQWV LQ P\ OLIH &RPH XS ZLWK D KDOI GHFHQW LGHD DQG ZRUN UHDOO\              
KDUG LV P\ DJHQGD ,I \RX ZDQW WR VHQG PH VKRUWHU VLPSOHU TXHVWLRQV RQ VSHFLILF              
WKLQJVWKDW
VFRRO%XWKHUH
VZKDW,JRWGRQH

 ,Q  , ZDV VWXG\LQJ DV PXFK DV , FRXOG DERXW UHFRUGLQJ :KHQ , SLFNHG XS WKH                 
RWKHU PXVLF UHFRUGLQJ PDJD]LQHV , IHOW OLNH WKH\ QHYHU ZURWH DERXW FUHDWLQJ WKH            
PXVLF , HQMR\HG DQG WKDW WKHLU DLP VHHPHG WR EH WR JHW WKH UHDGHUV WR GHVLUH QHZ                

UHFRUGLQJ SURGXFWV DV RSSRVHG WR LQVSLULQJ SHRSOH WR UHFRUG DQG WR EH FUHDWLYH            
6RPH VHHPHG WR EH RULHQWDWHG WRZDUGV PLGGOH DJHG PDOH KREELHVWV DQG WKH\ VWLOO            
DSSHDU WKDW ZD\ WR PH , MXVW ZDQWHG WR GR VRPHWKLQJ GLIIHUHQW WKDW UHODWHG WR P\               
VLWXDWLRQ$QG,
PVWLOOOHDUQLQJ

 ,
P NLQGD FRQIXVHG DERXW WKLV TXHVWLRQ ,I \RX PHDQ XVH VRPHWKLQJ DV LW ZDV QRW               
LQWHQGHG ZHOO RI FRXUVH ZH DOO GR WKDW 2Q DQRWKHU IURQW VRPHWLPHV WKHVH SHRSOH             
EXLOG VWXII WKDW LV MXVW IDLUO\ XVHOHVV (LWKHU LW VRXQGV SUHWW\ EDG LV HDV\ WR PDNH               
VRXQG EDG FRVWV ZD\ WRR PXFK LV WRR FRPSOH[ RU LV QRW XVHU IULHQGO\ HQRXJK %XW               
WKRVSURGXFXWV

 ,Q UHODWLRQ WR UHFRUGLQJ HTXLSPHQW , VHHN WR WHOO WKH UHDGHUV DERXW WRROV WKDW FDQ               
KHOS WKHP EH FUHDWLYH 7KHUH LV D ORW RI JUHDW JHDU RXW WKHUH , JHW SUHWW\ ERUHG E\ WKH                  
WDON DERXW UHFRUGLQJ HTXLSPHQW WKRXJK , OLNH PXVLF DQG , OLNH EHLQJ FUHDWLYH VR WR              
PH LW
V DOO DERXW KDYLQJ WRROV WR KHOS \RX JHW WKH MRE GRQH , RQFH KDG DQ DVVKROH WHOO                  
PH <RX FDQ
W PDNH D JUHDW UHFRUG RQ WKDW FRQVROH ZKHQ ,
G WROG KLP ZKDW , KDG DW                 
P\ VWXGLR DW WKH WLPH $OO RI KLV JHDU ZDV WRS RI WKH OLQH YLQWDJH DQG DOO ZDV LQ                  
VWRUDJH2EYLRXVO\QRJUHDWUHFRUGVZHUHEHLQJPDGHRQKLVJHDU«

 , DP PDNLQJ WKLV DOO XS DV , JR DORQJ EXW \HDK , GLG KDYH DQ DFWLYH OHWWHUV VHFWLRQ                   
E\ LVVXH QXPEHU  ,W
V EHHQ VOLPPHU ODWHO\ DV PRVW SHRSOH XVH WKH LQWHUQHW IRU              
LQVWDQW JUDWLILFDWLRQ LQVWHDG RI ZDLWLQJ IRU  PRQWKV WR UHDG D UHSO\ ,W
V QLFH WR VHH               
YHWWHGUHVSRQVHVLQOLHXRIWKHUDJWDJPHVVWKDWPRVWRQOLQHIRUXPVHQGXSEHLQJ

 'DPQ WKDW MXVW LPSOLHV WRR PXFK SODQQLQJ DQG WKRXJKW , UHDOO\ MXVW FKXUQ RXW DQ               
LVVXH ZKHQ WKH HGLW LV GXH DQG WKH OHWWHUV VHFWLRQ NLQGD JUHZ IRU D ZKLOH :H KDG                
PRUH SDJHV WKHQ DQG LW ZDV D IXQ ZD\ WR ILOO WKHP <RX UHDOO\ KDYH WR XQGHUVWDQG                
WKDW , DP D YHU\ VHULRXVO\ KDUG ZRUNLQJ JX\ EXW , DP QRW D YHU\ VHULRXV SHUVRQ                
'RLQJ7DSH2SLVIXQDQGRSHQVGRRUVWRPHHWLQJFRROSHRSOHDQGVXFK

 , GRQ
W UHFDO LQFLWLQJ GLVFXVVLRQ RQ WKH JHQGHU JDS LQ WKH UHFRUGLQJ ZRUOG 'LG ,"               
:H ZDQWHG WR EH LQFOXVLYH RI SHRSOH WKDW IHOW UHFRUGLQJ ZDV D PLGGOHDJHG ER\V
             
FOXE WKDW WKH\ KDG QR SODFH LQ , WU\ DQG ILQG DUWLFOHV WKDW EXFN WKH RYHZUZKHOPLQJ               
ZKLWHPDOHWUHQGZKHQ,FDQ%XWLQWKHHQGLW
VDOOERXWWKHDUWEHLQJPDGH«


 ,
P QRW VXUH LW
V FKDQJHG , ZLVK :H
YH DFWXDOO\ UHIXVHG FHUWDLQ DGYHUWVLQJ WKDW ZH              
IHOW ZDV REMHFWLI\LQJ ZRPHQ EXW DW WKH WLPH ZH PDGH QR VWLU DERXW LW DQG PRYHG RQ                
$W OHDVW LI \RX VD\ 1R RQFH WKHQ WKH\ PLJKW QRW VHQG DQRWKHU DG OLNH WKDW \RXU ZD\                 
:H
YH ODLG SUHWW\ ORZ RQ WKDW DV WKHUH GLGQ
W VHHP WR EH D QHHG WR KXPLOLDWH WKH                
DGYHUWVLHUVRUSXEOLFLW\ILUPVLQYROYHG
:KHQ \RX JR WR WUDGH VKRZV DQG PDQXIDFWXUHUV WHOO \RX ZKHUH WKH KRW ERRWK             
%HWWLHV DUH WKHQ \RX NQRZ LW
V VWLOO DOO IXFNHG , GRQ
W GLVFULPLQDWH LQ DQ\ ZD\ LQ P\                
OLIH RU LQ WKH VWXGLR (YHU\ JRRG VWXGLR UDW NQRZV WKDW PXVLFLDQV DQG UHFRUGLVWV FRPH              
LQ DOO VL]HV JHQGHUV DQG FRORUV VR WKHUH
V QR SRLQW LQ WKLQNLQJ RWKHZUZLVH ,
YH             
WUDLQHG D QXPEHU RI ZRPHQ WR UHFRUG 0\ VWXGLR PDQDJHU LV D ZRPDQ DQG VKH
V              
DOVRDQDPD]LQJHQJLQHHUDQGSURGXFHU

 ,
P QRW D FRPSHWLWLYH SHUVRQ E\ QDWXUH VR WKDW NLQGD VWXII MXVW UROOV RII P\ EDFN                
3HRSOH WKDW KDYH WKH WLPH WR WHOO RWKHU SHRSOH WKDW WKHLU WHFKQLTXHV RU JHDU VXFNV DUH               
REYLRXVO\ QRW VSHQGLQJ HQRXJK WLPH PDNLQJ JUHDW UHFRUGLQJV ,
P FRQYLQFHG WKDW          
 RI WKH IRONV GLVFXVVLQJ UHFRUGLQJ DQG JHDU RQ IRUXPV DUH QRW DFWXDOO\ PDNLQJ             
PXVLF

 , VWDUWHG 7DSH 2S WR OHDUQ PRUH DERXW WKH DUW RI UHFRUGLQJ 7KH WKLQJV ,
YH OHDUQHG                
DUH ZLGH UHDFKLQJ EXW WKH PRVW LPSRUWDQW WKLQJV ,
YH OHDUQHG DUH YHU\ KDUG WR             
YHUEDOL]H RU GLFVXVV 7KHUH DUH PDQ\ VXEWOH WKLQJV JRLQJ RQ ZKHQ PDNLQJ DQ DOEXP             
DQG , WKLQN ,
YH OHDUQHG VRPH RI WKDW VWXII WKDW
V PDGH PH D PXFK EHWWHU HQJLQHHU               
DQGSURGXFHU

2Q-XO\$OH[$QQHWWVZURWH

+L/DUU\

7KLV LV JUHDW VRUU\ LI VRPH RI WKH TXHVWLRQV ZHUH TXLWH EURDG , MXVW ZDQWHG WR JLYH                
\RX VRPH VSDFH WR WDON IUHHO\ , WRWDOO\ DJUHH WKDW DW WKH HQG RI WKH GD\ LWV DOO DERXW                  
WKHPXVLFEHLQJPDGH

7KDQNVDORWIRUILOOLQJDOOWKLVRXWDQGWDNLQJWKHWLPHWRWDONZLWKPH

$OH[

2Q-XO\/DUU\&UDQHZURWH

,I\RXKDYHDQ\PRUHTXHVWLRQV,
OOWU\

2Q)HEUXDU\$OH[$QQHWWVZURWH

+L/DUU\

,W
V EHHQ DZKLOH VLQFH ZH ODVW VSRNH EXW , ZDQWHG WR WKDQN \RX DJDLQ IRU DOO \RXU                
KHOS

, DOVR ZRQGHUHG ZKHWKHU \RX FRXOG FOHDU XS VRPHWKLQJ IRU PH UHJDUGLQJ WKH HDUOLHU             
LVVXHVRI7DSH2SVSHFLILFDOO\QXPEHUV

,V WKHUH DQ\WKLQJ WKDW SUHYHQWV IXUWKHU SULQW UHSXEOLFDWLRQ RI WKHVH LVVXHV" , KDYH            
EHHQ WU\LQJ WR DFFHVV WKHP WKURXJK D ORFDO DUFKLYH EXW FDQ
W VHHP WR ILQG WKHP 7KH               
7DSH 2S VLWH DOVR GRHVQ
W KDYH WKHP DQG , ZDV FXULRXV ZK\ , QRWLFHG WKDW FHUWDLQ               
LWHPV KDYH EHHQ UHSXEOLVKHG LQ WKH ILUVW FRPSLODWLRQ ERRN EXW , ZDV KRSLQJ WR JHW              
P\KDQGVRQRULJLQDOFRSLHVIRUUHIHUHQFH

$OOWKHEHVW

$OH[

2Q)HEUXDU\/DUU\&UDQHZURWH

7KRVH LVVXHV ZHUH SXEOLVKHG EHIRUH P\ SDUWQHU -RKQ FDPH DERDUG , WKHQ VROG WKH             
ULJKWV WR )HUDO +RXVH WR GR D ERRN RI  :H UHFHQWO\ ERXJKW WKH ULJKWV EDFN EXW                
QHHG WR UHSULQW WKH ERRN DQG VFDQ WKH ROG LVVXHV DV WKH OD\RXW ZDV E\ PH RQ SDSHU                 
3OXVVRPHFRYHUVQHHGWREHUHVRXUFHGIURPROGGLJLWDOILOHV


$SSHQGL[ % ([FKDQJH ZLWK 'DYH 0LGGOHWRQ 7DSH 2S ZHE GHYHORSHU &RQGXFWHG          
E\$OH[$QQHWWV>HPDLO@

2Q-XQH'DYH0LGGOHWRQZURWH

+L$OH[

7DSH 2S FXUUHQWO\ KDV D JHQGHU VSOLW RI  PDOH WR  IHPDOH ZLWK DQ DYHUDJH               
DJHRI\HDUVROG

3OHDVHOHWPHNQRZLI\RXQHHGDGGLWLRQDOLQIRUPDWLRQ

7KDQNV

2Q-XQH$OH[$QQHWWVZURWH

+L'DYH

7KDQNVVRPXFKIRUWKLVLQIRUPDWLRQDQGIRUUHSO\LQJVRTXLFNO\

$OOWKHEHVW

$OH[

2Q-XQH$OH[$QQHWWVZURWH

+L'DYH

-XVW D TXLFN TXHVWLRQ /DUU\ PHQWLRQHG WKDW WKH PDJD]LQH KDG URXJKO\            
VXEVFULEHUV &RXOG \RX OHW PH NQRZ LI WKLV LV DFFXUDWH" $OVR GR \RX KDYH DQ\              
VWDWLVWLFVUHODWLQJWRWKHLSDGVXEVFULSWLRQPRGHO"

7KDQNVDJDLQ

$OH[

2Q-XQH'DYH0LGGOHWRQZURWH

:H KDYH DERXW  L3DG VXEVFULEHUV EXW WKDW LV LQFOXGHG LQ WKH . WRWDO ,Q WKH               
86 ZH KDYH DERXW . WRWDO DQG WKHQ . LQ WKH 8. DQG (8 )RU ORJLVWLFDO UHDVRQV                
ZH KDG WR VWRS SULQW GHOLYHU\ WR RXU 8.(8 DQG DUH WU\LQJ WR ILJXUH RXW D GLIIHUHQW                
GHOLYHU\PRGHO6RXQWLOWKDWWLPH.WRWDOLVWHFKQLFDOO\PRUHDFFXUDWH

7KDQNV
'DYH

2Q-XO\$OH[$QQHWWVZURWH

7KDW
VJUHDWWKDQNVVRPXFKIRUJHWWLQJEDFNWRPH

$OH[


$SSHQGL[ & ([FKDQJH ZLWK 3DXO :KLWH 6RXQG 2Q 6RXQG HGLWRU LQ FKLHI           
&RQGXFWHGE\$OH[$QQHWWV>HPDLO@

2Q'HFHPEHU$OH[$QQHWWVZURWH

'HDU3DXO

, DP FXUUHQWO\ DVVHPEOLQJ D ERRN WKDW LQYHVWLJDWHV JHQGHU GLVFULPLQDWLRQ DQG WKH           
SUHVHQFH RI JHDU IHWLVKLVP ZLWKLQ WKH DXGLR WHFKQRORJ\ FRPPXQLW\ DV ZHOO DV WKH            
ZLGHU LVVXHV VXUURXQGLQJ WKLV $V D FRPSRQHQW RI P\ UHVHDUFK , KDYH EHHQ            
SHUIRUPLQJ FRPSDUDWLYH DQDO\VHV RI YDULRXV SULQWHG SXEOLFDWLRQV WKDW HQJDJH ZLWK         
LVVXHVRIDFFHVVLELOLW\WRWKHDXGLRFRPPXQLW\

6RXQG 2Q 6RXQG FRQWLQXHV WR EH D IDQWDVWLF VRXUFH RI LQIRUPDWLRQ IRU WKRVH            
LQWHUHVWHG LQ DXGLR WHFKQRORJ\ DQG , ZLOO WKHUHIRUH EH WDNLQJ D GHWDLOHG ORRN LQWR LWV              
FRQVWUXFWLRQZLWKUHJDUGVWRWKHWRSLFVRXWOLQHGDERYH

,I LW LV DW DOO SRVVLEOH , ZRXOG EH JUDWHIXO LI \RX FRXOG SURYLGH PH ZLWK VRPH                
DGGLWLRQDO LQIRUPDWLRQ UHJDUGLQJ WKH PDJD]LQH DQG LWV VXEVFULEHUV , ZRXOG EH          
LQWHUHVWHG WR NQRZ WKH DYHUDJH VXEVFULSWLRQ QXPEHUV DV ZHOO DV WKH GHPRJUDSKLF RI            
WKH UHDGHUVKLS LQFOXGLQJ DJH JHQGHU QDWLRQDOLW\ HWF ,Q DGGLWLRQ LI \RX ZRXOG EH            
DYDLODEOH WR GLVFXVV VRPH RI WKH ILQHU SRLQWV RI P\ ERRN , ZRXOG EH YHU\ LQWHUHVWHG               
WRWDONZLWK\RXLQDQLQIRUPDOLQWHUYLHZVHWWLQJHJYLDHPDLO

7KDQN \RX IRU WDNLQJ WKH WLPH WR UHDG WKURXJK WKLV PHVVDJH , ORRN IRUZDUG WR              
KHDULQJIURP\RX

6LQFHUHO\

$OH[$QQHWWV

2Q'HFHPEHU3DXO:KLWHZURWH

+L$OH[


, FDQ SDVV WKLV RQ WR RXU GLUHFWRUV ZKR PD\ EH DEOH WR SURYLGH \RX ZLWK VRPH RI WKH                  
LQIRUPDWLRQ \RX QHHG WKRXJK ,
P SUHWW\ VXUH ZKDW ZH KDYH LV UDWKHU PRUH OLPLWHG             
WKDQ \RX DUH DVNLQJ IRU HVSHFLDOO\ DV PRVW FRSLHV DUH VROG YLD WKH ERRNVWRUHV , FDQ               
VD\ WKDW WKH SHUFHQWDJH RI IHPDOH UHDGHUV RQ RXU VXEVFULSWLRQ OLVW LV TXLWH ORZ DQG              
IURP WKH PDQ\ FROOHJH YLVLWV ,
YH PDGH LW VHHPV WKDW IDU IHZHU ZRPHQ VHHP             
LQWHUHVWHG LQ WKH DFWXDO PHFKDQLFV RI WKH UHFRUGLQJ SURFHVV WKDQ PHQ ² ZKLFK LV D              
VKDPH DV PXOWLWDVNLQJ LV D ELJ SDUW RI ZRUNLQJ LQ D VWXGLR DQG VRPHWKLQJ ZRPHQ              
WHQG WR EH EHWWHU DW WKDQ PHQ $V IRU JHDU IHWLVKLVP ² WKDW
V ZKDW NHHS WKH LQGXVWU\                
UXQQLQJ ,Q PRVW FDVHV LW LV ZKDW JRHV LQWR WKH UHFRUGLQJ V\VWHP WKDW LV DW IDXOW ²                
DQG KRZ LW LV KDQGOHG DIWHUZDUGV ² WKH JHDU LWVHOI LV UDUHO\ WKH ZHDN OLQN LQ WKH                
FKDLQ

3DXO

2Q'HFHPEHU$OH[$QQHWWVZURWH

+L3DXO

7KDQNV IRU JHWWLQJ EDFN WR PH $Q\ LQIR RQ GHPRJUDSKLFVURXJK UHDGHUVKLS RU           
VXEVFULSWLRQ QXPEHUV ZRXOG EH JUHDW DOWKRXJK RI FRXUVH , XQGHUVWDQG KRZ PRVW RI            
WKH VDOHV DUH PDGH , DOVR ZDQWHG WR FODULI\ KRZ , DP GLVFXVVLQJ JHDU IHWLVKLVP 0\               
ERRN ORRNV DW KRZ GLIIHULQJ SXEOLFDWLRQV LQWHUDFW ZLWK QHZ SURGXFWV WKDW FRPH WR            
PDUNHW HJ E\ WHVWLQJ UHYLHZLQJ RU SHUKDSV VLPSO\ GLVFXVVLQJ LW LQ WKH FRQWH[W RI D              
UHFRUGLQJ RU PL[LQJ VHVVLRQ $V \RX
YH SRLQWHG RXW HTXLSPHQW LV ZKDW NHHSV WKH            
LQGXVWU\ UXQQLQJ 'R \RX WKLQN WKLV LV DOVR WKH FDVH IRU PDJD]LQHV UHODWHG WR WKH              
ILHOG" 'RHV 626 UHO\ RQ HTXLSPHQW FRYHUDJH LQ RUGHU WR NHHS QXPEHUV XS RU GR              
\RXWKLQNLWZRXOGKDYHWKHVDPHVXFFHVVZLWKRXWWKLVIRFXV"

7KDQNVDJDLQIRU\RXUKHOS

$OH[

2Q'HFHPEHU3DXO:KLWHZURWH

+L$OH[

&HUWDLQO\ SURGXFW UHYLHZV DUH DQ LPSRUWDQW SDUW RI DQ\ VSHFLDOLVW PDJD]LQH
V FRQWHQW           
DV LW LV VRPHWKLQJ WKH UHDGHU
V ZDQW DQG UHO\ RQ WKRXJK ZH DOVR FRYHU ORWV RI RWKHU                
DUHDV WR DFKLHYH DQ HGLWRULDO EDODQFH , GRQ
W WKLQN LW ZRXOG EH SUDFWLFDO WR UXQ D               
PDJD]LQH OLNH RXUV ZLWKRXW SURGXFW UHYLHZV HVSHFLDOO\ DV ZH KDYH D UHSXWDWLRQ IRU            
GHSWK DQG DFFXUDF\ )RU DQ\ RWKHU GHWDLOV \RX
OO QHHG WR FRQWDFW RXU HGLWRULDO GLUHFWRU             
'DYH/RFNZRRGGDYHORFNZRRG#VRXQGRQVRXQGFRP

$OOWKHEHVW

3DXO



$SSHQGL[ ' &RYHU RI 7DSH 2S 0DJD]LQH ,VVXH  ,PDJH VRXUFHG ZDV RI WKH             
KLJKHVWUHVROXWLRQDYDLODEOH



